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Abstract 
Developing renewable energy is a key part of UK (and European) energy policy to reduce 
carbon emissions and ensure energy security (DECC, 2009c). Public perception research 
has consistently shown widespread support for renewable energy and specific technologies 
(e.g. wind and solar especially); yet at the local level developments often face a lot of 
opposition (McGowen & Sauter, 2005). Much research has focused on explaining 
responses at the local level, however little research has examined the often assumed 
widespread support. Through a mixed-method approach (using both qualitative and more 
innovative quantitative methods including a decision-pathway approach; Gregory et al., 
1997) this research is able to show that there are many nuances and complexities evident in 
general attitudes and perceptions, which are normally missed when using traditional survey 
methods. Support for renewables, and wind farms in particular, is to some extent unstable, 
undefined and qualified, yet this is not often acknowledged in the literature or in practice. 
The role for more complex attitudes, uncertainty and low-salience is highlighted. The 
results are discussed in relation to the literature examining local responses, and implications 
for policy and practice are drawn out. What it means to measure public opinion is 
discussed. This thesis concludes that there are many viewpoints between strong support 
and fundamental opposition that need to be acknowledged and engaged with. 
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Chapter 1  INTRODUCTION 
                                                
 
―The nations of the United Kingdom are endowed with vast and varied renewable energy 
resources. We have the best wind, wave and tidal resources in Europe.‖ 
(Ministerial Foreword, UK Renewable Energy Roadmap, July 2011) 
―In theory I am a huge supporter (of renewables); in practice I am probably quite (...) 
neutral.‖ 
(Fiona, 67 – participant, June 2009). 
 
Reducing climate change and ensuring energy security are the main policy arguments for 
expanding renewable energy (DTI, 2007). It has a key part to play in the strategy to reach 
carbon emission reduction goals while simultaneously ensuring secure energy supplies and 
affordability to customers. The ambitions for deployment of renewables in the UK are 
therefore clearly laid out - reconfirmed by the recent publication of the Renewable Energy 
Roadmap (see above quotation; DECC, 2011b). However, currently only 3.3% of energy 
used in the UK comes from renewable sources; therefore, large increases are envisioned to 
occur over the next 10 years (to reach the target of 15% by 2020) and beyond.  
The exact trajectories of renewable energy development are still uncertain. There are many 
factors that will affect successful transition to low-carbon energy futures (e.g. policy 
drivers, technological development etc.) one of which is public acceptance. Research on 
this must therefore inform and provide insight into public acceptance at various levels 
(local to national) as well as critically analyse attitudes and engagement with these 
technologies.  
It is often assumed that people like and want more renewables and particularly that most 
are positive about wind energy; hence confusion ensues when individual projects (mostly 
wind farms but also others, e.g. biomass plants) are opposed. Increasing media coverage of 
resistance to wind farms also makes these two viewpoints seem contradictory (high 
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support in general but opposition at a local level). However, this thesis argues that in actual 
fact the ―gap‖ between these two positions is perhaps not as wide as it initially seems. 
It will be shown that existing research on public attitudes towards renewable energy has 
followed mainly two strands. Opinion poll or survey research of public attitudes at the 
general level has followed a market research approach using large representative samples 
(McGowan & Sauter, 2005). This research has consistently shown widespread approval of 
renewable energy in general as well as for specific technologies (e.g. wind and solar energy). 
However, such surveys have failed to adequately explain the nature and complexity 
of perceptions.  
This has prompted extensive research surrounding individual renewable projects (mainly 
concerning wind farms, although other focuses exist as well) and how the public is 
involved in the planning process (e.g. Wolsink, 2007b). This literature has attempted to 
investigate the discrepancy between high general support and low success at the local level, 
mainly focusing on opposition in case studies. The planning literature has therefore made 
some excellent contributions to understanding why opposition occurs, including a move 
away from the traditional NIMBY (Not-in-my-back-yard) concept to more inclusive 
approaches examining the role for place attachment, trust, and institutional factors. 
Especially since the start of this PhD, focus has shifted from explaining and investigating 
opposition and moving towards examining responses at a local level instead (e.g. Devine-
Wright, 2011c; Walker et al., 2011).  
From this analysis of the literature it seems there has been much focus on explaining 
opposition and much less on understanding and explaining widespread support. In 
addition, widespread support should not be assumed to be synonymous with strong support 
(and unchangeable attitudes). Indeed, it has been argued that the high support found in 
opinion polls is often not critically assessed or analysed; this is problematic considering the 
potential importance ascribed to opinion polls by policy makers and stakeholders 
(McGowan & Sauter, 2005). In addition, Aitken (2010a) argues the assumption that a large 
majority support (e.g.) wind farms has led to opposition being framed as irrational, deviant 
and something to be overcome. This then negatively affects public engagement in the 
planning process - if those that oppose are irrational and deviant, their opinions are not 
taken seriously, subjective knowledge and local experience are not taken into consideration, 
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and consequently open dialogue between developers, planners and publics/communities is 
restricted. 
Therefore the current research started with an interest in examining public perceptions of 
renewable energy technologies in more detail. It is argued that perceptions and attitudes at 
a general level have not been adequately researched or analysed and as a consequence 
important nuances missed. In particular, very little is known about the high support usually 
found in opinion polls, with detail missing regarding, for example, what this support may 
be based on, what the support is actually like, or perhaps whether it could it be broken 
down into more meaningful categories. It is therefore hoped that this research will provide 
further insight into explaining the difference between general support and local acceptance 
of renewable energy technologies. A second line of interest pertains to what role wider 
policy discourses may play in explaining support for renewables. In particular, climate 
change and energy security beliefs were investigated (e.g. does the public subscribe to these 
arguments?). 
The use of mixed and more innovative methods was thought likely to provide a new 
perspective to the examination of public perception of renewable energy, and to highlight 
areas in which previous methods may have not adequately presented public opinion. In 
essence the methodological approach is exploratory as much as it is informed by multiple 
methods. A qualitative research phase was used (semi-structured interviews, phase 1) 
particularly because it would allow freer expression of views and enable analysis of other 
relevant aspects that inform perceptions (e.g. do people find it easy to talk about energy 
issues?). In addition, traditional quantitative (survey) methods were utilised more fully than 
previously by including new measures and examining differences in beliefs and 
relationships between variables (phase 2). It also became evident that opinions around 
wind farms were more complex and diverse compared to other technologies. Therefore a 
third research phase focused on wind farms exclusively. It was decided to utilise a new 
methodology based on the decision-pathway approach (phase 3) which has not been 
applied to the renewable energy context before (Gregory et al., 1997). This would allow 
more specific hypotheses to be tested, such as the role of visual evaluations of wind farms 
and the importance of attitudinal strength. The focus on wind farms is also appropriate for 
this thesis because wind energy has received most attention to date (e.g. with frequent 
mentions in the media) and because wind farms, both onshore and offshore, play a pivotal 
role in meeting European and UK renewable energy targets (DECC, 2011b). 
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This thesis therefore analyses perceptions of renewables from a variety of perspectives; 
from examining what the public understands by ―renewable energy‖, to exploring more 
specific beliefs (e.g. about wind farms). The current research has allowed more nuanced 
and complex viewpoints to come to light (including a role for qualified support; Bell, Gray, 
& Haggett, 2005) and highlights the importance of considering the nature of attitudes and 
‗support‘ (e.g. the role for uncertainty, attitude strength). Through a more specific 
discussion of wind farm perceptions, it becomes evident that the majority of people can 
and should not be classified as either strong supporters or strong resisters (of wind farms) and 
instead can be found somewhere in between these two positions. Analysing this diverse set 
of viewpoints is of particular interest, is more meaningful, and leads to a discussion of what 
it means to measure ‗public opinion‘. 
Before continuing, it would be useful to briefly outline some of the most frequent terms 
used throughout this thesis, particularly regarding attitudes, opinions, beliefs and 
perceptions.  Attitudes and opinions are concepts central to this thesis and are used 
somewhat interchangeably. ―Attitudes‖ are a theoretical concept from social psychology 
and many different definitions exist however all of these emphasise that reporting an 
attitude involves the expression of an evaluative judgement (e.g. about an event, issue, 
object, person; Haddock & Maio, 2004). Therefore an attitude describes a person‘s 
favourable or unfavourable position towards something; more specific theoretical aspects 
of attitude theory are discussed in chapter 3 (including cognitive and affective components, 
measurement etc.). 
However, ―opinions‖ also indicate a person‘s evaluation of something. In essence there is 
not much difference between these two concepts, except that the word ―opinion‖ is used 
more frequently in market and political science research (e.g. opinion polls) and is perhaps 
less theoretically-laden compared to ―attitude‖. From a practical point of view it also makes 
more sense to ask a person about their opinion on something rather than their attitude (as 
this can mean something very different to a lay person). Therefore opinions are often 
expressed in relation to a particular topical issue and context and can summarise a slightly 
more complex position beyond like or dislike e.g. John is of the opinion that the use of 
renewables should increase but in conjunction with nuclear power. 
Perceptions and beliefs are also somewhat related in the context of this thesis. Both are a 
set of evaluations that make up an attitude or opinion. For example, John believes ―wind 
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farms look ugly‖ is a more specific evaluation or perception of the aesthetic elements of a 
wind turbine, whereas ―John feels unfavourably towards wind farms‖ describes a person‘s 
overall evaluation of the object. In the context of social psychology, perceptions describe 
how someone sees and understands the world around them and hence constructs his/her 
own view of something (which could include emotions and more affective experiences). 
Beliefs on the other hand are closely aligned with the cognitive part of attitudes (e.g. Ajzen, 
2001). In addition, it could be said that ―beliefs‖ are explicitly integrated into attitude 
theory whereas ―perceptions‖ stem more from the risk perception literature (e.g. Slovic, 
Finucane, Peters, & MacGregor, 2004). 
Finally, this introduction indented to provide an overview of how this thesis was 
developed. Many of the arguments and themes within this thesis are build through the 
critical analysis of (policy and) the existing literature; therefore chapter 2 moves on to 
discuss the policy context and role for public perception research in more detail. This is 
followed by chapters which draw out theoretical and conceptual arguments relevant to the 
data analysis. After the methodological details are provided, findings are presented and 
discussed from the first (semi-structured interviews), second (Cardiff household survey) 
and third (decision-pathway survey) research phases. The final chapter serves to bring 
together some of the main conclusions, and will consider implications and links with the 
local planning literature (responses at the local level). 
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Chapter 2 THE POLICY CONTEXT      
                                           
 
2.1  Introduction 
This chapter will discuss renewable energy (RE) as a key part of the strategy to achieve the 
transition to a low-carbon energy system in the UK. It will present the arguments and 
framings within recent climate change (CC) and energy policy, two subject areas that have 
converged in recent years (e.g. DECC, 2009c), providing the policy context in which the 
present research is embedded. Later chapters examine how arguments around renewable 
energy technologies (RETs)1 are perceived and whether public support is linked to these 
policy framings. The following sections also demonstrate the significance of renewables in 
UK energy policy and hence the need to research public perception, understanding and 
response. 
2.2  Current environmental and energy issues shaping UK energy 
futures 
UK energy policy is currently going through an important process of deciding future 
options and scenarios (e.g. 2050 pathway analysis; DECC, 2010a). The need to address CC 
has become one of the key aspects of this, so much so that CC and energy policy have 
become interdependent, symbolised by the creation of the Department of Energy and 
Climate Change (DECC). The 2007 Energy White Paper sets out two long-term 
challenges: tackling CC by reducing carbon dioxide emissions; and ensuring secure, clean 
and affordable energy as the UK becomes increasingly dependent on imported fuel (DTI, 
2007). In recent years, the challenges of energy security (ES) and CC have therefore also 
become increasingly intertwined, although addressing one does not necessarily guarantee 
tackling the other. 
                                               
1 The distinction between RE and RETs is made and considered important because ―renewable energy the 
concept‖ is distinguished here from renewable energy ―technologies‖ which summarise various types of 
renewable energy; e.g. wind, tidal, solar etc. 
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If CC and ES goals are to be met, this will entail a substantial change in the energy system 
and energy sources we use. In recent years this has become clearer with both DECC and 
UKERC publishing scenarios, which present some of the possible paths to a secure and 
low-carbon energy system (DECC, 2010a; UKERC, 2009). RE will play an important part 
in this energy future, although the time frame and specificity is still uncertain. The 
following sections will describe CC and ES framings in more detail, after which the 
commonalities between the two are highlighted and the role for RE is discussed.  
2.2.1  The current energy mix 
The energy system is very complex with commercial, industrial, residential, and transport 
sectors all playing a role. It is also useful to separate the system into the three components 
of electricity generation, heating and transport; each having slightly different challenges 
when it comes to addressing CC and ES. The main focus of the following sections will be 
on energy sources used for electricity generation, because it is here that RE is envisioned to 
play the largest part, at least in the short to medium term; although there are exceptions, 
e.g. biomass has an obvious role to play in transport, and solar in heating. Furthermore, the 
possible future electrification of heat and transport will put additional pressure on the 
electricity sector to decarbonise, while meeting increasing demand (UKERC, 2009). 
Although UK electricity generation is evolving in terms of the energy sources used, 
historically fossil fuels have dominated, with an increased use of gas as coal and oil decline 
(DECC, 2010b). The specific annual mix of nuclear, gas and coal depends on both 
availability (e.g. maintenance closures) and relative prices of each source. In the last decade 
wind energy has also seen a sharp upward trend (DECC, 2010b). In 2010, electricity was 
generated mainly from coal (28%) and gas (46%), with 16% being generated from nuclear 
power and 6.8% from renewables (DECC, 2011a). 
2.2.2  Important framings: climate change 
Concerns about CC and its impacts have evoked an intense international debate regarding 
emission reductions of greenhouse gases (GHG) in recent years. As a result, energy policy 
has become central to tackling CC because the use of energy (especially in electricity 
generation) constitutes a major source of anthropogenic GHG emissions (WWF, 2006). 
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2.2.2.1  Scientific basis for climate change 
In their fourth assessment report, the International Panel on Climate Change (IPCC) has 
concluded that the climate system is warming rapidly (compared to historical trends), and 
that this is almost certainly due to anthropogenic GHG emissions (IPCC, 2007a). Of the 
six greenhouse gases, carbon dioxide (CO2) is said to account for approximately 84% of 
the potential global warming effect, hence much focus has been on reducing CO2 
emissions. During the pre-industrial period of the last 10,000 years or more, CO2 levels in 
the atmosphere have varied between 180 and 280ppm (parts per million), but since the 
industrial revolution these have been steadily increasing to 375ppm in 2005. Indeed since 
1970 annual CO2 emissions have increased by 80% and if current rates continue, 
atmospheric levels may reach up to 500ppm, if not more. This increase stems mainly from 
the burning of fossil fuels for energy, but also from other activities such as land use 
changes. Considering the increased use of fossil fuels by developing nations such as China 
and India, CO2 levels are likely to increase even further in the next decades, unless action is 
taken (IPCC, 2007a).  
Since 1990, global temperatures have already risen by 0.75 degrees Celsius. Although 
climate science has inherent uncertainties, current best estimates suggest that we face a 2-3 
degrees Celsius rise in mean temperature by 2100, even if atmospheric CO2 levels are 
stabilised at 450-550ppm. If these levels increase further, warming of up to 5-6 degrees is 
possible (IPCC, 2007a). Impacts of rising global temperatures are wide ranging affecting all 
parts of the world, but particularly affecting vulnerable regions in less developed countries. 
Many sectors will feel the impact of CC including ecosystems, health, food production, 
settlements and society, coasts, and water systems (IPCC, 2007b). The severity and 
likelihood of consequences such as melting ice caps, coral bleaching, and extreme weather 
events (droughts, floods) will increase the higher the global temperature rises. For example, 
it is estimated that an increase of 3-4 degrees would result in the loss of 30% of coastal 
wetland areas around the world (IPCC, 2007b). Urgent, drastic and international action is 
therefore called upon to stabilise GHG emissions. To underline the need to act 
immediately, the Stern Review on the Economics of Climate Change (Stern, 2007) 
concluded that strong action now would cost much less (1-2% of GDP per annum by 
2050) than delaying.  
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2.2.2.2  Action to tackle climate change 
As a response to the threat of CC, the United Nation Framework Convention on Climate 
Change (UNFCCC) was agreed at the Earth Summit in Rio de Janeiro in 1992 and 194 
parties have now signed it. It aims to ―stabilise greenhouse gas concentrations in the 
atmosphere at a level that would prevent dangerous human interference with the climate 
system‖ (UNFCCC, 2007, p. 3). Subsequently, the first ever international treaty to set 
legally binding emission reduction targets was adopted in December 1997 and entered into 
force in February 2005, known as the Kyoto Protocol. It has since been ratified by 192 
States, the United States of America being the notable exception. Under this treaty, 37 
industrialised countries and the European Community have committed to reducing their 
emissions by an average of 5 percent by 2012 against 1990 levels (UNFCCC, 2007). The 
UK, as part of the EU and an annex 1 country, agreed to reduce the main six GHG by 
12.5% in the period from 1990 to 2012 (DEFRA, 2006). 
From a global perspective keeping the temperature rise to a minimum of 2 degrees is vital. 
However, even if developed countries can reduce their emissions drastically by 2020, this 
would not avoid a rise above 2 degrees. To prevent this, all countries (including non-annex 
1 countries) must reduce their emissions by 2020 and not follow ‗business-as-usual‘ 
approaches (DECC, 2009b). With the Kyoto protocol set to run out next year, subsequent 
attempts to create a follow-up agreement have nonetheless failed; this stems mainly from 
the fact that there is little agreement on how much each country should contribute to 
emission reductions globally. Although the meeting in Copenhagen in late 2009 and a 
subsequent meeting of world leaders in Cancun in 2010 have produced some agreement on 
the need to reduce emissions and providing aid to some of the least developed countries 
(Copenhagen Accord; UNFCCC, 2009), no legally binding treaty has yet materialised. 
In an attempt to lead and encourage international action on CC the UK Government has 
gone beyond targets set by the Kyoto Protocol and passed legislation to set ambitious, 
legally binding targets. The 2008 Climate Change Act sets out an 80% cut of GHG 
emissions by 2050, with 5-year interim targets monitored by the independent Committee 
on Climate Change. The first three budgets became law in 2009 and include a 22% 
reduction (based on 1990 levels) by 2012, 28% by 2017 and a 34% reduction by 2022 
(DECC, 2009c). 
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To meet these targets, the UK Government has set out a comprehensive plan that includes 
all sectors from power generation, transport, and industry to business, farming and waste 
management (e.g. see The Low Carbon Transition Plan; DECC, 2009c). Electricity 
generation is currently the biggest single source of CO2 emissions in the UK, being 
responsible for approximately a third of total emissions; hence it will play a large part in 
reaching CC targets (WWF, 2006). A combination of demand reduction, efficiency policies 
and encouraging low-carbon generation technologies is envisioned, the latter being 
especially important due to our high dependence on fossil fuels. RE will play an important 
role, although the use of nuclear power and carbon and capture and storage technology 
(CCS) has gained increasing support as well. 
2.2.3  Important framings: energy security 
As this section will show, some ES concerns are inherent in the energy system (e.g. fossil 
fuel dependence) and others are made salient by the decarbonisation of supply (e.g. 
reliability). ES is also a very complex construct, and hence difficult to define; consequently 
a focus on UK specific challenges is important to highlight how these shape energy policy 
and the role for RE.  
2.2.3.1  What is energy security? 
ES is also sometimes referred to as security of supply (the former being perhaps a broader 
term than the latter) although defining ES is difficult considering its complex nature. In 
addition, ES can be examined from a variety of perspectives. For example, the 
International Energy Agency identifies short-term security (e.g. ―ability for the energy 
system to react promptly to sudden changes in supply and demand‖; IEA, 2011) and long-
term security (―timely investment to supply energy in line with economic development and 
environmental needs‖; IEA, 2011). Furthermore, ES challenges and risks may be analysed 
by source (fossil fuels, renewables), intermediate means (refineries, electricity) and 
transport modes (pipelines, grid, ships etc.). Sometimes key conditions or requirements to 
provide secure supplies are also discussed, e.g. the need for diversification of sources. The 
vast literature on defining ES and how to measure it (e.g. supply and demand indicators, 
market signals etc.) will not be discussed here; rather the focus will be on UK specific ES 
concerns and how they are defined, including a range of perspectives (both long and short 
term). 
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The 2007 Energy White Paper outlined ―ensuring secure, clean and affordable energy as 
we become increasingly dependent on imported fuel‖ as one of the two main challenges in 
UK energy policy (DTI, 2007, p. 6). This is a very general characterisation of ES concerns 
and focuses heavily on import dependence. However, this is later elaborated: 
Security of supply requires that sufficient fuel and infrastructure capacity is 
available to avoid socially unacceptable levels of interruptions to physical supply 
and excessive costs to the economy from unexpected high or volatile prices. (DTI, 
2007 p. 106) 
The Government goes on to outline requirements that it believes will ensure enough 
supply and infrastructure capacity to meet demand reliably. These include sufficient 
investment in infrastructure, diversity in sources of supply and capacity, reliability, and 
effective price signals to inform both short-term and long-term decisions. In addition, 
demand flexibility and fuel-switching (from coal to gas) should be enabled to act as a 
buffer in short-term emergency situations (DTI, 2007). 
This focus on how to ensure ES is in line with other ‗definitions‘ or explanations of ES in 
general. Woodman and Mitchel (2006, as cited in Bird, 2007) for example set out five 
elements that contribute to secure energy: a secure supply from diverse sources, sufficient 
generation to compensate for unforeseen plant closures, diverse means of generation, 
reliable energy infrastructures, and flexibility in use (demand and fuel switching). There are 
many more such explanations of ES aspects available, which all differ slightly depending 
on their specific needs; see for example the EU‘s Energy Security and Solidarity Action 
Plan (EU, 2008) or the UKERC‘s focus on the multi-aspect concept of energy system resilience 
(UKERC, 2009). 
Broadly speaking, ES often focuses on two main aspects: that of supply security, and 
infrastructure protection and system resilience (Bird, 2007). The details will depend on 
time frames and country specific features; for example, the UK faces closure of many 
nuclear and fossil fuel power stations. Furthermore, affordability is often added as an explicit 
element to the discussion of ES to ensure low levels of fuel poverty, and environmental 
concerns (e.g. ‗clean supplies‘) are increasingly considered as well (DECC, 2009c). 
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2.2.3.2  UK energy security concerns 
The recently published Low Carbon Transition Plan (DECC, 2009c) discusses ES mostly 
in terms of the UK‘s dependence on fossil fuels, an external aspect of ES that has both short-
term and long-term implications. Dependency has increasingly been identified as a concern 
because the demand for fossil fuels will rise globally (45% by 2030), even though the 
resources are becoming scarcer and are located in fewer parts of the world (DECC, 2009c).  
Historically speaking, in the 1970s the UK was a net importer of fossil fuels, but through 
the development of oil and gas production in the North Sea, it became a net exporter in 
1981 and has remained so with an exception in the early 1990s when output fell as a result 
of the Piper Alpha disaster (DECC, 2009d). North Sea production peaked in 1999 and 
subsequently the UK became a net importer again in 2004. Currently, 28% of fossil fuels 
are imported (DECC, 2010f, 2011a). By 2020 this is likely to be in the region of 45-60% of 
oil, and 70% of gas, hence overall fossil fuel dependency is increasing (DECC, 2009e). It is 
argued that this high import dependency leads to greater exposure to global energy price 
fluctuations. 
Most of the fossil fuel reserves in 2020 will also be located in unstable parts of the world 
(Middle East, North Africa, Russia) which leads to worries about the politicisation of 
resources, market manipulations, and inadequate information on production and stocks, as 
well as infrastructure vulnerabilities of longer supply chains. Although the UK receives 
most of its gas through Norway and Holland at the moment, and is therefore less exposed 
to possible supply disruptions in Eastern Europe, this risk will increase over time (DTI, 
2007). 
To decrease fossil fuel dependence, large investment in domestic, diverse and low carbon 
sources is necessary. This includes an aspect of diversification to reduce dependence on a 
single fuel-type. For example, if 15% of energy comes from RE, this could lead to a 10% 
decrease in demand for fossil fuels and a 20-30% in gas imports by 2020 (DECC, 2009d). 
The likely diversification of supply sources and increased use of wind energy leads to 
another ES challenge: producing reliable (electricity) supply (DECC, 2009c). 
Reliability in the electricity sector is currently close to excellent with ―the average consumer 
in the UK spending less than an hour and half without power in a year‖ (DECC, 2009c, p. 
72). It is therefore desirable to maintain the delicate yet stable balance between demand 
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and supply as energy system changes occur in the next few decades. These changes are 
likely to include some decentralisation of the entire system, the inclusion of smaller-scale 
technologies, and supply sources with greater intermittency issues e.g. wind energy; all of 
which may pose challenges to reliability (DECC, 2009c). Therefore, the increasing role of 
intermittent renewables may decrease dependence on imports but disfavour ES goals in 
terms of reliability. 
The UK also faces a possible energy gap due to the nearing closure of many power stations 
and long lead times to build new ones. There is also a concern to find timely investment 
for new generation and grid infrastructures (DECC, 2009c).  To illustrate this, 12GW of 
the current 85.3GW generating capacity is set to close by 2016 (this may be more by 2023 
under the Industrial Emissions Directive). In addition, 7.4GW of existing nuclear capacity 
is set to close by 2020, and demand is also likely to grow by 10-35GW in the next 20 years 
(DECC, 2010e). There is however uncertainty with regards to exactly how much capacity 
will close and in what time frame, and how easily new capacity can be connected to the 
grid. For that reason, the Energy White Paper (DTI, 2007, p. 19) states that ―our 
requirement for substantial and timely, private sector investment over the next two decades 
in gas infrastructure, power stations and electricity networks‖ is one of the major 
challenges to ensure ES. Finally, fossil fuel scarcity, increasing dependency on other 
countries, and major renewal and investment in new infrastructure all have impacts on 
affordability, with price fluctuations (shocks) and price increases being the main concern. 
‗Keeping the lights on‘ and simultaneously supplying affordable energy is therefore one of 
the key goals in energy policy (DECC, 2009c). 
Having outlined some of the ES challenges facing the UK, it is should be noted that 
comparison between threats in terms of likelihood of occurrence is difficult because they 
are all embedded in different contexts. It the past it has also been difficult to determine 
why, for example, a supply interruption has occurred (Bird, 2007). Thus, like CC, there is 
much uncertainty in terms of determining the exact causes, consequences and solutions of 
various ES concerns. The role for renewables is clear in terms of reducing dependence on 
fossil fuels and creating a domestic and more diverse electricity supply, especially in the 
long-term. However, the expansion of RETs also brings about concerns with regards to its 
infrastructure and reliability, which must be adequately addressed. 
 
14 
 
Table 2.1 
The main energy security aspects focused on within this thesis. 
Aspect Description 
Reliability/Continuous 
supply 
Making sure supply meets demand. Balancing the 
electricity grid, having enough reserves (including gas 
& fuel). Short-term disruptions and a long-term 
energy gap are concerns. 
Affordability/Prices Avoiding increases in fuel poverty. Including gas, 
electricity and petrol. Price increases and 
fluctuations. 
Dependency Dependency on other countries (e.g. Russia, Middle 
East) leaves the UK vulnerable to price fluctuations 
and disruptions in case of conflict. 
Vulnerability (of supply 
chains) 
Long supply chains increase risks of disruptions and 
effects on price. Disruptions may occur through 
natural hazards, terrorist attacks etc. (Linked to 
dependency.) 
Future supply/Long-term 
security 
Due to dependency on fossil fuels, long-term 
planning needs to provide enough investment and 
development into new energy sources. 
As power stations reach the end of their life in the 
UK, the loss in supply needs to be met. Long-term 
planning is essential. 
In the upcoming chapters, and when examining public perception of ES, the following 
principle aspects will be used (summarised in Table 2.1): Central is the dependence on 
fossil fuels which triggers concerns about price fluctuations and infrastructure 
vulnerabilities; while ensuring reliability and meeting demand (‗keeping the lights on‘) will 
also become a concern topping the agenda in the coming years. In addition, affordability 
has a significant role to play for the UK economy and individual consumers alike. Finally, 
time frames must be considered when discussing ES, the short-term being mostly related 
to unplanned interruptions and the long-term focusing more on policies and strategies to 
encourage diverse sources, investment and infrastructure development. Although the focus 
will be on the electricity sector, transport and heating are also vulnerable because they are 
almost entirely dependent on gas and oil. 
2.2.4  Twin challenges: climate change and energy security  
―Preventing climate change and securing energy supplies go hand-in-hand‖  
(DECC, 2009c, p. 28) 
As the above quotation shows, the interplay of ES and CC is of vital importance and many 
policy framings suggest that they are entirely compatible. Of course this is not true, but the 
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almost complete convergence of CC and energy policy in recent years suggests that 
theoretically every effort is made to achieve both CC and ES goals at the same time 
(DECC, 2009c). Indeed scenarios developed by UKERC show that this is entirely possible 
under the right circumstances, however they also show that prioritising one goal over the 
other almost always leads to the other goal not being reached (UKERC, 2009). 
The decarbonisation of the electricity sector is seen as one of the primary strategies to 
reduce UK CO2 emissions; however this must be done carefully to manage ES risks. For 
example, the reliability of electricity supply should not be sacrificed for the diversification 
of low-carbon energy sources. This argument can also be reversed; ES must be addressed 
without exaggerating climate risks (Bird, 2007). This idea is increasingly incorporated into 
discussions around ES; for example, the IEA defines ES as ―the uninterrupted physical 
availability at a price which is affordable, while respecting environment concerns‖ (IEA, 
2011). More specific climate risks may occur if oil and gas peaks or power stations closures 
come earlier than expected, which may then lead to a switch to dirtier fuels without mature 
CCS technology (e.g. unabated coal). 
2.3  Secure, low-carbon and affordable energy: the role for renewable 
energy 
CC and ES framings are central in driving changes within electricity, transport, and heat 
sectors. Particular focus is on the power sector because it has the most potential to reduce 
CO2 emissions. While RE is envisioned to play a significant part in decarbonisation, the 
Renewable Energy Strategy (DECC, 2009d) also outlines ES and economic arguments for 
the development and expansion of these sources: 
- RE will help decarbonise the UK. This will mostly occur through the electricity 
sector, although biomass will also play a role in transport and heating. 
- RE will provide secure and safe energy supplies as North Sea oil and gas reserves 
are depleted. It will help reduce our dependence on imports and diversify the 
energy supply. 
- RE will maximise economic opportunities by creating jobs in the growing RE 
sector, attract investment which will boost the economy and will make the UK the 
leader in terms of new technologies, e.g. marine energy. 
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Before moving on to discuss RE in more detail, it should be put into context regarding the 
energy mix envisioned for future scenarios (both 2020 and 2050). Although the exact mix 
of technologies (in the electricity sector) is uncertain and highly dependent on multiple 
factors, it is clear that RE is still underdeveloped (some technologies more so than others) 
and it will take time until they can provide a majority of the supply. As mentioned 
previously, the increasing role for intermittent renewables will actually disfavour ES goals 
and hence the role for nuclear power and fossil fuels is still considered important (DECC, 
2009c). Nuclear power is almost certainly going to play a continued role in Britain‘s energy 
mix because it provides a stable base load in the system while also being a low-carbon 
technology. Fossil fuels are also likely to continue to play a role as they allow for flexibility 
and enjoy existing infrastructure (e.g. can react to demand changes easily). The phasing out 
of fossil fuels will also depend on a number of factors including international markets and 
development of CCS technology (DECC, 2009c). This technology, if proven successful, 
could potentially remove 90% of emission from a fossil fuelled power station and hence 
coal and gas could be used while still reducing carbon emissions. It is unclear how much 
the investment in nuclear power and CCS may be taking away from RE development, but 
they are often presented as opposing strategies by invested actors (e.g. Green Alliance; 
Phillips, Willis, Carty, & Marsh, 2006). Therefore, the exact energy future is still far from 
decided although ―generating electricity from RE sources is a key part of the 
Government‘s strategy to tackle climate change‖ (POST, 2001) and is likely to become 
increasingly important by 2050 and beyond.  
The 2008 Climate Change Bill sets out a substantial expansion of renewable capacity in the 
UK, with a target of 15% of all energy being renewable by 2020 which is also in line with 
EU targets. Considerable change is still needed though because in 2007 only 1.78% of 
energy came from renewable sources. To break it down further, 32% of electricity, 14% of 
direct heat use, and 10% of transport is currently envisioned to come from renewable 
sources by 2020; the majority of this will come from wind energy because it is the most 
mature technology with considerable potential in the UK (DECC, 2009c) 
2.3.1  Recent and current UK renewable energy policy developments 
UK development of RE has been slow and uneven partly because of frequent policy 
changes and partly because of the historical use of domestic energy sources (mostly coal 
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followed by oil and gas in the 1960s and 70s). Support for RE was low prior to 2000 
because of little pressure from the public and very few ES concerns (Lipp, 2007). 
The main mechanism for encouraging renewable electricity generation before 2000 was 
through the non-fossil-fuel obligation (NFFO) which was announced in the 1989 
electricity bill. NFFO contracts provided generators with guaranteed premium prices for 
any renewable electricity they produced. Mitchel and Connor (2004) however note that the 
NFFO was principally designed to subsidise nuclear power which was struggling due to the 
privatisation of the electricity market in 1990. Furthermore, a large majority of contracted 
NFFO projects were actually not delivered, indeed a total 3270MW of renewable electricity 
was commissioned but only 1000 MW was installed by the end of 2003. Due to the low-
cost basis of the NFFO, most of this was onshore wind and biomass in the form of landfill 
gas (Lipp, 2007). 
In 1997, New Labour commissioned an extensive energy review and in the resulting 
Utilities Bill RE was defined as ―sources of energy other than fossil or nuclear fuel‖. This 
was followed by the introduction of the Renewable Obligation (RO) in 2002. At this point 
only 2.8% of generated electricity came from renewable sources, and four fifths of that was 
large-scale hydro-electric energy (POST, 2001, p. 1).  
The RO reversed the rules of the NFFO by placing the ―obligation (...) on suppliers to 
purchase and supply a certain amount of generated electricity not a contract for generation 
from specific projects‖ (Mitchel & Connor, 2004, p. 1939). Therefore, the RO requires 
electricity supply companies (suppliers) to sell electricity generated from eligible renewable 
sources; these include onshore and offshore wind, wave and tidal stream energy, 
photovoltaic‘s, geothermal, biomass, energy from waste using advanced technologies such 
as pyrolysis, gasification and anaerobic digestion, landfill and sewage gas, existing hydro 
less than 20MW, and new hydro (POST, 2001). 
Under the RO, Ofgem (the energy regulator) issues certificates (ROCs) for each eligible 
MWh of renewable electricity. The ROCs can be bought directly from the generators or in 
a trading market. If a supplier does not produce enough certificates, they can also buy 
themselves out. The money from these buy-outs is then fed back to those who complied 
with the RO. A target of 3% of electricity from renewable sources was set for 2003, which 
then rises to about 10.4% in 2010-11. 
18 
 
Since its introduction, the RO has encountered various criticisms, some of which have 
been addressed through reforms over the years. Especially for emerging technologies the 
RO favours suppliers and poses risks to generators and developers. Because suppliers want 
to avoid long-term contracts due to price fluctuations, generators face price, and volume 
risks: They do not know the amount of electricity or the price at which they will be able to 
sell (Mitchel & Connor, 2004). In addition, the New Energy Trading Arrangements 
(NETA) introduced by the Utilities Bill, although aiming to reduce overall energy prices, 
―favours generation processes that provide consistent and regular energy outputs‖ (Lipp, 
2001, p. 39) to help with balancing the electricity network.  This further disadvantages 
smaller RE generators because they have difficulty guaranteeing a set output over a given 
period of time (Brennand, 2004). 
Major revisions to the RO in recent years include the extension of targets until 2037 to 
provide some continuity and certainty; further targets therefore include 15.4% renewable 
electricity by 2015-16 and rising to 20% in 2020. ‗Banding‘ was initiated to provide further 
support to emerging technologies that are not yet ready for commercial deployment in an 
effort to maintain diversity. In this approach different technologies are eligible for differing 
amounts of ROCs. In the 2009 RO reform, a continued banding review was also 
announced, including further support for offshore wind. 
Whereas the RO still remains the main mechanism to support large-scale renewable 
projects, the newly created Feed-In Tariff scheme has been created for specific support for 
microgeneration technologies. Feed-in tariffs started in April 2010 and are designed to 
encourage organisations, communities, businesses and individuals to utilize low carbon 
electricity generation technologies below 5MW (e.g. solar thermal, solar PV, combined-
heat and power, micro-wind etc.). There are also a number of other mechanisms to 
encourage development and deployment of renewable technologies including tax 
exceptions and capital grants (e.g. Marine Development Fund). Recently, RE heat 
technologies (on all scales) have received a boost considering much focus has been on 
electricity in previous mechanisms. Finally, the new coalition Government in 2010 
announced a new Green Investment Bank; little is known about the specifics of this at the 
time of writing, although the Coalition Government has just published its vision in the UK 
Renewable Energy roadmap (DECC, 2011b). 
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Often cited barriers to UK renewable energy development include the fact that the RO 
does not provide the price and market security needed and frequent policy changes make it 
difficult to plan ahead (Lipp, 2007). In addition, RE faces delays in deployment because of 
long waiting times to connect to the national grid and being held up in the planning 
system. The latter has often been cited in comparison with other European countries 
which have witnessed more rapid employment of wind energy specifically. As a result of 
the planning system being framed as a key barrier, it has been subject to various reviews 
and changes (both completed and planned) attempting to make it easier for deployment of 
renewable schemes (DECC, 2009d). However, as Ellis et al. (2009, p. 524) note, this 
portrayal of the planning system ―is based on a superficial understanding of the social and 
policy dynamics surrounding wind developments‖. The way in which the planning system 
operates at the local level has also been examined in the academic literature, and public 
participation is often provided as a solution to local opposition (Toke, 2005). However, as 
the next chapter will show, for public engagement to be meaningful it must be done 
openly, and providing a true role for people‘s opinions (Aitken, 2010a; McLaren Loring, 
2007). 
2.3.2  Current renewable energy use in the UK 
2.3.2.1  Energy and electricity produced by renewables 
The European Union has made RE a priority, aiming for 20% by 2020 under the 
Renewable Energy Directive. As part of this, the UK has to provide 15% of its energy 
supply from renewable sources by 2020 (DECC, 2010b). The Devolved administrations 
also have their own often more ambitious targets; for example, Wales aims for 100% 
renewables by 2025. During 2010, RE accounted for only 3.3% of total energy 
consumption (up from 3% in 2009). The majority (68%) was used for generating electricity 
(DECC, 2011a).  
In line with these figures, the current lead scenario envisions 32% of electricity, and only 
12% of heat and 10% of transport to come from renewable sources by 2020. At the end of 
2009, 6.8% of total generated electricity came from renewable sources, up from 6.7% in 
2009 and 5.6% in 2008. Wind energy (driven by offshore wind) and biomass (all forms) 
saw the largest increases in capacity (9% and 12% respectively; DECC, 2011a). Overall 
wind energy made the largest contribution in output terms (40%), followed by hydro 
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(14%), landfill gas (21.8%), co-firing (10.7%) and various other biomass forms2  (DECC, 
2011a). 
2.3.2.2  Current state of renewable energy technologies 
The thesis employs a framework in which RE is viewed from a variety of perspectives 
including general conceptualisations to complexities within individual technologies. 
Although this will become more apparent throughout, a brief overview of the current state 
of the main six RETs will be provided here. 
Wind energy 
Wind energy is expected to make a large contribution to UK electricity generation in the 
next decades. Onshore and offshore wind energy could, for example, contribute up to 20% 
of electricity by 2020, most of this through large-scale wind farms (DECC, 2010b). It is 
one of the most mature technologies (especially onshore wind) and the UK is considered a 
leader in the field. In fact, the UK has got the largest offshore resource and industry in the 
world (DECC, 2010c). 
As of December 2010, the installed capacity of onshore wind farms was around 4 GW 
involving almost 600 schemes in the UK (DECC, 2011a). These figures are expected to 
increase quickly due to the large number of proposals currently going through planning 
permission and construction phases (DECC, 2011b). Due to the intermittent nature of 
wind energy, a large contribution in the energy mix would cause significant concerns 
regarding the balance of the national grid which would have to be addressed (e.g. through 
back-ups, storage and demand shifting techniques; Pöyry Energy Consulting, 2009). 
Offshore wind energy is expected to make the largest contribution to the 15% renewables 
target by 2020. In general offshore wind is thought to be superior to onshore in several 
respects; it benefits from higher and more consistent winds, larger turbines and wind farms 
can be used, and planning, noise and visual effects are thought to be reduced. Although 
this is perhaps true for some projects, the next chapters will show that assuming offshore 
wind energy will face less public opposition may be premature (e.g. Haggett, 2008). By the 
end of 2010, 15 offshore wind farms had been built around the UK coastline, which 
                                               
2 If all biomass is counted together, this makes by far the largest contribution to renewable energy capacity 
(82.5% in 2010; DECC, 2011a) 
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generated over 3TWh of electricity (DECC, 2011a). This is likely to increase rapidly over 
the next few years as more farms are completed, e.g. the 160 turbine Gwynt y Mor project 
off the coast of Wales. Furthermore, in early 2010, the Crown Estate announced the 
successful bidders for nine new wind zones, which will add a potential capacity of 32 GW 
(DECC, 2011a). 
Wind energy can also be employed on a smaller scale including micro-wind (0-1.5 kW), 
small wind turbines (1.5-15kW) and small-medium wind turbines (15-100 kW).  It is 
estimated that there are around 14,280 small wind units installed in the UK, totalling 
around 26 MW. Approximately 80% of these are micro-wind schemes, but it is difficult to 
determine how much electricity is generated from them in a given year (DECC, 2010e). 
Small-scale wind is also very different from larger applications because they can be roof- or 
mast-mounted, and flexible or stationary. They can also be off-grid and may be combined 
with other microgeneration technology, most commonly solar PV (DECC, 2010e). As the 
research in this thesis will show, this conceptual difference between onshore and offshore 
wind as well as larger and smaller-scale wind applications is not always salient in people‘s 
minds.  Large-scale wind farms tend to dominate perceptions of wind energy, which is 
perhaps not surprising considering their substantial use in the UK. However, other socio-
technical configurations will become important in the near future and these differences 
must therefore be adequately addressed in public perception research (Walker & Cass, 
2007). 
Biomass 
Biomass is an encompassing term and is the name given to the biological materials from 
which both biofuel and bioenergy is produced. Bioenergy also sometimes includes the use of 
biofuels for transport but is more commonly used for the supply of electricity or heat. Due 
to the large variety in materials and applications included in biomass, it is difficult to 
summarise its current use in the UK. Biomass incorporates landfill gas, domestic, wood 
and straw combustion; municipal and industrial waste combustion but also sewage sludge 
digestion as well as energy crops and forest residues. Further uses include co-firing biomass 
with fossil fuels or biodiesel and bioethanol (liquid biofuels). According to the UK 
Renewable Energy Roadmap (DECC, 2011b), biomass makes the largest contribution to 
the UK‘s total renewable electricity generation, with 2.5GW capacity in 2010. Most of this 
comes from landfill gas (62%), but co-firing and dedicated biomass also contribute (21%). 
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Unlike wind energy, biomass has the advantage of being able to supply a relatively reliable 
and stable supply of electricity. 
The Renewable Energy Strategy (DECC, 2009d) set out plans to increase various forms of 
biomass in the coming decade, for example supporting the woodfuel market by 
encouraging woodland management through the Forestry Commission. It is expected that 
2% of the renewable target by 2020 can be met through woodfuel. Furthermore, the 
uptake of grants to support the use of energy crops (such as willow, ash, hazel, lime etc.) is 
currently low. This is therefore incentivised through the Energy Crops Scheme, as well as 
providing research grants to investigate the feasibility of Short Rotation Forestry. The use 
of waste biomass is also currently under-used and has therefore potential to make a much 
more significant contribution towards RE targets. Using waste that is normally landfilled 
would provide further benefits of reducing waste overall (estimated to be around 15 tonnes 
of waste a year). If all municipal solid waste and landfill gas was used, it is estimated that 
this would potentially provide 18% of the UK‘s renewable energy target for 2020 (DECC, 
2009d). 
Nevertheless, the use of biofuels and bioenergy (gas and solids) must be developed with 
sustainability in mind (DECC, 2009d). This includes cultivation and environmental 
controls and a particular focus on air quality for combustion technologies. Considering the 
amount of diverse materials and applications involved in biomass, this will be a 
considerable effort and sets it apart from some of the other RETs.  
Hydro-electric energy 
Hydro-electric energy is a mature technology which is largely thought reliable and 
predictable (hence there is little concern about intermittency issues). Large-scale schemes 
(mostly in the Scottish Highlands) account for around 2% of the UK‘s electricity 
generating capacity (around 1.459MW). Due to the lack of economically and commercially-
viable sites, the expansion of large-scale schemes is however limited. Small-scale or micro-
hydro (capacity of 5MW and below) are identified as potentially producing 3% of the UK‘s 
electricity, but the use of these is still very limited (DECC, 2011a). Most of the existing 
small scale-schemes are situated in remote communities (DECC, 2011b) and compared to 
large-scale schemes, these micro schemes are much more dependent on rainfall and run-off 
and therefore produce a slightly less predictable supply of electricity. 
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Wave and Tidal energy 
Marine technologies are envisioned to contribute to UK electricity generation capacity 
particularly after 2020 by potentially providing up to 20% of the UK‘s electricity needs 
which is more reliable than for example wind energy (DECC, 2009c). The UK has the 
largest wave energy potential in the world, although technology development has not yet 
reached maturity. Various wave and tidal stream technologies are still being developed, as 
such no dominant design has yet emerged.  Two significant sites in the UK include the 
European Marine Energy Centre (EMEC) in Orkney and the Wave Hub off Cornwall, 
which both provide opportunities to test devices in real sea conditions (DECC, 2009c). 
Although envisioned to potentially form wave ‗farms‘, deployment on such a scale is not 
yet possible. Nonetheless, marine energy has seen increasing support from the 
Government, particularly because the UK has the potential to be a world leader in this 
technology. Indeed, many of the leading wave and tidal stream concepts (e.g. the Pelamis, 
the Seagen tidal turbine etc.) have been developed in the UK (DECC, 2011a). 
The tide in the Severn Estuary is among the highest in the world with the potential of 
producing 5% of UK electricity, which is also reliable and predictable. However, tidal 
barrage schemes on the Severn Estuary have been ruled-out for public financing after a 
recent feasibility study (DECC, 2011b). Nevertheless, there are still opportunities for 
privately-funded projects and other potential sites around the country exist as well, some 
of which are currently undergoing smaller feasibility studies, e.g. the Wyre and Dee 
Estuaries (DECC, 2009c). 
Solar energy 
Solar energy, both active solar heating and photovoltaics, are used as microgeneration 
technologies in the UK. In 2009, it is estimated that 122 GWh of solar thermal was used 
for domestic hot water generation (replacing gas and electricity heating; DECC, 2011a). 
Solar PV is used to convert solar radiation into electricity using semiconductor cells and 
the current installed capacity was estimated at 76.9 MW in 2009, a significant increase from 
10.9 MW in 2005. This is primarily due to increased and continued support from policy 
incentives, and expansion is expected to continue with the recent introduction of Feed-in 
Tariffs (DECC, 2011a). Current users of solar technologies are predominantly middle-class 
domestic households because up-front costs are still relatively high and payback times are 
fairly long. In addition, solar energy in Britain is highly dependent on the number of 
24 
 
daylight hours to produce electricity or hot water; hence exact output will vary substantially 
throughout the year. 
2.4  Implications for public perception research 
As the chapter has shown, the framings around RE are manifold; although RE is 
envisioned to play a role in energy futures, the specifics are still to be decided and various 
scenarios exist (e.g. UKERC, 2009). Decisions will have to be made about the quantity and 
type of RE, as well as the time-frames of deployment. Further decisions will have to be 
made in terms of what RETs will play a role and at what scale. The decentralisation of the 
energy system will in part be decided by how much microgeneration and renewable 
technologies are employed. Of course, market and economic factors, as well as 
technological development will drive these decisions, but there is also a place for input by 
the public. These inputs range from passive to active acceptance of technologies, but may 
also play a role when it comes to funding allocations and more specific planning decisions. 
Therefore, as Devine-Wright (2011d, p. xxiii) states: ―given the ambitious targets that many 
governments have now adopted for increasing the deployment of RE, systematic and 
robust social science research into public engagement with renewable energy is urgently 
required.‖ 
This chapter has outlined the complex background and arguments for energy supply 
changes, which are heavily dependent on CC and ES concerns. These are built on scientific 
and technical evidence and experts, but less is known about the public‘s views on these 
(especially with regards to ES). It is unclear whether they would agree with these goals and 
whether public support for RE is rooted in similar arguments or whether other discourses 
play a role. For example, it might be that more general notions about the environment and 
sustainability drive general support for RE, rather than specific arguments for reducing 
CO2 emissions or fossil fuel dependency. In addition, public perceptions of, and responses 
to, CC have been researched quite extensively, but much less is known about perceptions 
of ES concerns.  
A further theme is that of complexity. RE can no longer be defined just as a general 
concept which stands in contrast to ‗unsafe‘ nuclear power and ‗dirty‘ fossil fuels. It 
encompasses a range of viable technologies, which may have certain features in common, 
but also differ markedly (especially biomass). The different types of technologies, and the 
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complexity within them, must be acknowledged in public perception research for it to be 
meaningful. Different conceptualisations of RE are therefore central to the research in this 
thesis, and although it does not attempt to address all possible conceptualisations and 
complexities (e.g. a focus on large-scale technologies is still utilised), it serves as a 
framework to guide investigations of public attitudes and perceptions. Therefore, RE must 
be viewed from different perspectives: 
 Renewable energy as a general/abstract concept: e.g. what does renewable 
stand for and how does the public subscribe meaning to it? 
 Renewable energy as individual technologies: e.g. evaluations and perceptions 
of wind, solar, biomass, hydro, wave and tidal technologies are considered. 
Differences and similarities between technologies.  
 Complexity within individual renewable technologies: Individual technologies 
may consist of different types or versions (e.g. onshore and offshore wind, biomass 
applications are numerous). To some extent this research will also address different 
scales at which they can be deployed (micro to macro). 
 Renewable energy in context: Context may refer to situational factors in specific 
case studies, but also wider policy and societal discourses around the use of RE 
(and its place in energy futures). For the current research, the wider context (policy 
framing) is of particular interest (e.g. the relationship between general 
environmental concern, CC beliefs and RE evaluation). ES concerns are also of 
interest. 
Concerning diversity inherent in the renewable energy concept, Walker and Cass (2007) have 
provided a detailed framework which highlights the complexity in terms of both 
technologies and actors as ―embedded components of socio-technical systems‖ (as well as 
considering the policies and institutions in which technologies are embedded; Walker & 
Cass, 2007, p. 459). The authors argue that the relations between the public (as ―multiple 
publics‖) are numerous and still emerging. The inclusions of renewables will result in more 
distributed and multi-scales configurations, consequently more people will be in contact 
with them and it is likely that the way we use energy will also change. Particularly it should 
be noted that, in essence, wind farms and waste incinerators have little in common and 
overarching categories like wind energy or biomass may become increasingly meaningless. 
Walker and Cass (2007) demonstrate the multitude of socio-technical configurations by 
discussing both the scale of employment (pico, micro, meso and macro) as well as different 
26 
 
modes of implementation (public, private, business, community, individual). It is unlikely 
that the public understands and discusses these complexities at great length and dominant 
conceptualisations (e.g. ―large-scale wind farm‖) are likely to inform perceptions and 
discussions around renewables instead. In contrast, the complexity inherent in renewables, 
may also help explain divergent meanings and views; accounting for similarities and 
differences in perceptions.  
The way RE is conceptualised is therefore important for public opinion research as each 
level may provide different meanings and further insights; this will be kept in mind when 
addressing the research aims throughout the thesis. The general aim is to examine public 
perception of RE and particularly focusing on the strong support that has been shown for 
it. This thesis particularly seeks to examine the hypothesis that attitudes are much more 
nuanced and complex than general polls suggest. This includes an investigation into public 
perception, understanding and evaluation of policy framings around the use of RE; 
therefore CC and ES beliefs will also be examined.  
Before introducing the specific literature on public attitudes towards RE, the conceptual 
framework in which the research is embedded should be laid out, including theoretical 
approaches which inform the discussion of existing research and the analysis in the current 
thesis. Specifically, the research is rooted in wider discourses around public understanding 
of science and socio-technical transitions, which include important discussions about 
different conceptual and methodological approaches (to public engagement). Hence, the 
next chapter provides a foundation on which the current research can be better 
understood and interpreted, while also drawing out particularly salient and significant 
themes relevant to the research aims. More detailed and specific theoretical ideas and 
implications (e.g. qualified support) are discussed when the literature on RE and wind 
energy is examined in chapter 4. 
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Chapter 3 A CONCEPTUAL FRAMEWORK    
                                             
 
3.1  Introduction 
This chapter will highlight and discuss the conceptual approaches that provide a 
framework in which the current research is embedded and interpreted. The research in this 
thesis is interdisciplinary, but with an applied focus and does not rest on any single 
theoretical approach. The following sections will draw out key conceptual and 
methodological insights from public understanding of science and socio-technical 
transition literatures. The rationale for public perception research is outlined, including a 
discussion on what it means to engage the public in decision-making and crucially what it 
means to measure public opinion around energy issues. The importance for properly applied 
and interpreted quantitative research to examine public perception of RE alongside more 
qualitative approaches is outlined.  
The first sections will summarise rationales for public engagement in decision-making, 
followed by the recent developments from a deficit-model of understanding to more 
participatory approaches to public engagement. The role for mixed-method research, 
including a role for appropriate and innovative survey research, is outlined. A brief 
introduction to attitude theory will highlight some of the central issues that must be 
considered when measuring public acceptability of energy technologies (including attitude 
strength and types of measurement, role of affect and ambivalence). The arguments and 
themes discussed in this chapter are then used to review more specific literature on public 
perception of RETs in chapter 4, drawing out gaps in existing research and discussing 
relevant and more specific theoretical concepts.  
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3.2  Public understanding of science: key theoretical and 
methodological  themes 
3.2.1  Rationales for public engagement in decision-making 
There are many reasons for engaging the public in decisions about energy and energy 
technologies. Perhaps the most well-known rationales are drawn from the socio-
technological transition approach (e.g. as proposed by Stirling, 2008). These also provide a 
good overview of current thinking in public understanding of science research generally: 
 Normative rationale/democratic ideal: This rationale stresses the democratic right for 
people to have a say in decision-making, and if allowed to do so this would provide 
a degree of legitimisation. This democratic involvement can however be many things, 
from opinion polls to participatory practices. Indeed, recent developments have 
seen a shift from the dependence on opinion polls to more deliberative engagement, 
to allow ―explicit representation of social values in decisions about socio-technical 
change‖ (Whitmarsh et al., 2011, p. 142). Nonetheless, the use of surveys to gather 
public opinion does still play a large role in public consultation and hence effective 
and theoretically-informed ways to examine attitudes must be utilised.  
 
 Substantive rationale: Here public involvement is favoured because it would improve 
the quality of decisions by including diverse knowledge, providing a place for both 
expert and lay knowledge in decision-making. For example, local knowledge of the 
area in which a wind farm is proposed may be used to reach a decision that is 
environmentally, economically and socially sound. This can also apply on a wider 
scale. For example, if decisions on a policy level are driven by broader concerns 
over CC targets, the public may become a safeguard, acting as a reminder to 
consider environmental consequences or social effects that are deemed 
unacceptable. Hence the public may play a role in reconsider and reshaping global 
strategies, which are then applied at a local level. 
 
 Instrumental rationale: This rationale assumes that a decision will be supported or 
liked more by the public (or stakeholders) if they were directly involved in the 
process. This inclusion may also then encourage greater trust among the parties 
involved. As will be shown in following chapters, there are however important 
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considerations about the way participation is constructed and how power is 
distributed within these processes (Aitken, 2010a). Although this rationale is based 
on public participation in local planning disputes, it could be applied to a wider set 
of decisions as well. If, for example, policy decisions are made with public opinions 
in mind (having a social mandate), these policies will then perhaps enjoy wider 
support.  
The arguments presented above have already alluded to different ways of consulting and 
engaging with the public, many of which stem from different disciplines and 
epistemological approaches. The overarching and interdisciplinary field of Public 
Understanding of Science (PUS) provides a useful and interdisciplinary guide to these 
detailed conceptual and methodological discussions on how public opinion should be 
elicited, and how various assumptions about methodology have evolved over the last few 
decades.  
3.2.2  From the deficit-model to participatory approaches of public engagement 
Bauer, Allum, and Miller (2007) present three paradigms which summarise the discussion 
around large-scale surveys and more constructivist approaches to public responses. 
However, it should be noted that the three paradigms demonstrate progress with regards to 
investigating public opinion, but that this should not be viewed as exclusively linear or final. 
It is argued that different approaches should be integrated and applied as appropriate to 
the research aims in question, rather than viewing them as opposing sides. 
The scientific literacy paradigm (1960s+) views knowledge as critical, including knowledge 
about the issues in question and more general knowledge about scientific inquiry. This 
resulted in the deficit model of public understanding of science, which stipulates that people 
must be educated and provided with accurate information assuming that ―the more you 
know, the more you love it‖ (Bauer et al., 2007, p. 83). This model is integrated into the 
rationalist approach of decision-making, where people are expected to make decisions 
rationally based on all available and accurate information. Of course this idea faces various 
challenges. For one, it does not acknowledge the role for situational or contextual 
influences on public opinion, including the role for social values, beliefs, norms and 
emotions. For example, it has been found that opposition to wind farms is sometimes 
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explained by the degree to which local publics subscribe meaning and attachment to a 
particular place (Devine-Wright, 2009). Furthermore, Bauer et al. (2007) note: 
(...) empirical investigations of the knowledge/attitude relationship have remained 
inconclusive until recently. Surveys do show a small positive correlation between 
knowledge and positive attitudes, but they also show larger variance among the 
knowledgeable: with controversial issues, the correlation tends to be lower or zero. 
(p. 84) 
There is also considerable disagreement on whether such a relationship between 
knowledge and acceptance exists with regards to RE. Correlations have been found for 
different RETs (TNS, 2003); however others have found no such relationship (London 
Renewables, 2003). With regards to biomass, where awareness is still relatively low 
compared to other renewable technologies, there has been weak evidence for raised 
acceptability (52% to 59%) with increased awareness; although this may be limited because 
biomass or waste incineration are not necessarily viewed as traditionally renewable or 
green. Perhaps a minimum amount of knowledge is needed for acceptability to increase, 
but this will not automatically lead to high acceptability levels. Indeed, Bauer et al. (2007) 
further explain: 
In attitude theory, it is well known that knowledge is not a lever of positive 
attitudes, but of the quality of attitudes. Attitudes—both positive or negative—that 
are based on knowledge are more likely to resist change; knowledge makes the 
difference between attitudes and non-attitudes, and not between positive or 
negative attitudes. (p. 84) 
‗Deficiencies‘ of public opinion are of course still important to identify in certain 
circumstances. For example, using the more constructivist method of mental models, 
studies of CC perception have found that the public often confuse global warming with 
ozone depletion (Bostrom, Morgan, Fischhoff, & Read, 1994). Nonetheless, it is important 
to carefully consider when to evoke the deficit model of public understanding because it 
can easily classify people‘s opinions and perceptions as unimportant and ignorant when 
perhaps they should be viewed as divergent but meaningful (e.g. Aitken, 2010a). In 
addition, there is an important difference between ―objective‖ and ―subjective‖ knowledge, 
which must be taken into consideration (Ellis, Barry, & Robinson, 2007). This relates back 
to the idea that local publics may have unique knowledge about a place, which could 
provide valuable information (e.g. including symbolic meaning of place; Devine-Wright, 
2005b). 
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The focus therefore shifted towards measuring attitudes rather than scientific literacy and 
knowledge (1985+; Bauer et al., 2007), and in particular negative attitudes to science and 
technology. This paradigm advocates attitude change either through education (still rooted 
in the rationalist approach) or persuasion. Hence negative attitudes are either seen as 
irrational or ignorant (e.g. based on biased risk perceptions) or related to particular values 
and emotions which must be assessed to provide targeted messages; e.g. segmentation of 
attitudes for targeted messages to produce attitude change. This is very evident in the 
NIMBY explanation of wind farm siting decisions, which stipulates that people oppose a 
local development because they are selfish, misinformed and irrational (Burningham, 
Barnett, & Thrush, 2006). Furthermore, this type of approach very much focuses on 
negative attitudes, which neglects and possibly takes wind farm support for granted. As this 
thesis will show, expressed general support for a technology should not be assumed to be 
unconditional or stable, but instead it should be measured in multiple ways that allow 
respondents to express nuanced opinions and uncertainties. This provides a clear purpose 
for non-survey methods; however, even quantitative methodologies can be utilised to 
investigate complexities in opinions. Finally, what exactly an attitude is, and what it means 
to measure it, is therefore also of critical importance (see section 3.3).  
The most recently emerged paradigm (science and society, 1990s+) is a shift to a more 
constructivist view of public understanding of science, emphasising a more reflexive 
approach to examine the social context and meaning of science (Wynne, 1995). Here the 
focus shifts to a two-way interaction between the public and stakeholders, questioning how 
experts view the public and the public engagement process (e.g. Cass, Heath, Walker, & 
Devine-Wright, 2007). Specifically, the idea of trust becomes central, focusing on regaining 
public trust, which has lead to more deliberative engagement (Bauer et al., 2007). Indeed 
the ways in which public engagement exercises are carried out are multiple, including 
citizen juries, deliberative workshops, consensus conferencing etc (Haggett, 2009). 
Although the idea of public consultation has become government policy, it should be 
noted that facilitating a deliberative workshop simply to satisfy a criteria is of course 
inadequate, and the rather narrow aim of ‗gaining trust‘ is arguably not sufficient to achieve 
true public engagement (Aitken, 2010a). Thus simply increasing public participation does 
not necessarily increase public support; just like knowledge does not necessarily improve 
acceptability. Finally, when conducting such public consultation, on global or local scales, 
one must be open to hearing and concluding outcomes that are not anticipated or desired 
(Bauer et al.). 
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3.2.3  Methodological considerations and the role of survey research 
Embedded within the discussion of these approaches are epistemological differences with 
regards to engaging the public. Whereas psychological theories of attitudes are more 
aligned with a realist ontology and positivist methods; sociological and cultural approaches 
lean towards the ontology of social constructivism. The former considers there to be an 
objectively-definable reality which can be defined using systematic observation and 
measurement, whereas the latter considers social meanings of science and technology 
which are constructed and learned through social groups and cultural interaction (Bryman, 
1988). Quantitative methods are usually aligned with the realist ontology and qualitative 
methods are associated to constructivist ontology, although that is rather a narrow and 
outdated viewpoint. The current thesis employs a more pragmatic approach when it comes to 
methodological decisions. 
In fact, one of the critical themes within the PUS literature relates to methodological 
choices and is very relevant to this thesis. Although the rationalist approach (e.g. deficit-
model) is perhaps no longer the dominant way of understanding public perception (at least 
in academic circles); Bauer et al. (2007) argues that survey research has been rather heavily 
critiqued particularly because opinion polls are often conducted for government, business, 
and interest groups, each with their own agenda. Hence they cannot be seen as critical 
pieces of research. To a large extent, most surveys investigating RE attitudes are still large 
representative polls done by, or for, particular institutions (e.g. the British Wind Energy 
Association); although independent academic and more robust tracker surveys also exist 
(e.g. DECC, 2009a; Spence, Venables, Pidgeon, Poortinga, & Demski, 2010b). The RE 
local planning literature, on the other hand, has utilised a more constructivist approach when 
analysing (mostly resistance) to particular developments (e.g. Ellis et al., 2007). This is 
partly because case studies lend themselves much easier to these methodological 
approaches than general attitude research, however, a more flexible view should be taken 
and more innovative methods used to integrate this general and local research. This is also 
true for public perception research regarding renewable technologies specifically, and will 
be discussed in more detail in the literature review (chapter 4) and subsequent research 
phases of this thesis. 
Nonetheless, systematic consultation of public views, most often through surveys, is clearly 
a relatively easy way of achieving the normative goal of citizen involvement (Binder, 
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Cacciatore, Scheufele, Shaw, & Corley, 2010). Surveys are also still favoured by policy 
makers and the media; hence importance is attached to them despite their criticisms 
(McGowan & Sauter, 2005). If surveys are therefore a key mechanism to listen to the 
public, then we must utilise them in the best way possible, while at the same time 
cultivating new and more innovative data streams to supplement opinion polls. 
Furthermore, in order for survey data to be useful they must measure attitudes and beliefs 
both accurately and in a way that adequately represents the broader population, while also 
acknowledging its limitations (e.g. contextual influences; Sturgis & Allum, 2004). The way 
constructs are measured is of critical importance here, for example, asking for opinions on 
wind energy reveals something about attitudes to the concept of obtaining energy from 
wind, but it could also be hypothesised that in fact most people will be thinking about wind 
farms when answering such a question. For more precise measures, clear definitions must 
be provided, or questions must be more specific and carefully constructed, e.g. asking for 
attitudes towards a wind farm, or even more specifically asking about onshore wind farms.  
The next sections will provide an overview of theoretical concepts that have influenced the 
interpretation of existing research on public perception of RETs, as well as the analysis of 
the three research phases presented in this thesis. The importance of attitudes and attitude 
measurement are discussed, highlighting the fact that attitudes are expressed evaluations of 
an object (e.g. RE) which can be based on various factors, including both cognition and 
affect. Particularly the way opinions and preferences are measured is of importance 
considering that most people are quite unfamiliar with energy issues and do not think 
about them on an everyday basis (Sturgis & Allum, 2004). Although the current research 
does not measure a particular theoretical model with regards to attitudes and their 
relationship to behaviour, important concepts such as attitude strength and uncertainty are 
influential in discussing the findings in this thesis. 
3.3  Attitudes and their measurement 
As the previous discussion has suggested, attitudes and their measurement must be 
carefully considered when conducting quantitative research. First of all, ―attitudes are 
hypothetical constructs that refer to an individual‘s evaluation of, or orientation towards, 
an ‗attitude object‘ (i.e. thing, idea, person, group, action, self etc.)‖ (Whitmarsh et al., 2011, 
p. 23). Critical is the evaluation an individual makes about the attitude object (e.g. a wind 
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farm) which is usually placed on an axis with a negative and positive pole. Secondly, 
attitudes are said to have three components: the cognitive component is the knowledge 
and beliefs a person holds about the attitude object; the affective component pertains to 
emotions or feelings about the attitude object; and the behavioural component is the 
behavioural intention or response (Ajzen, 2001).  
The evaluative response to an attitude object, whether cognitive, affective or behavioural, 
is thought to be derived from information about the object, which must be available to the 
individual at the time of producing a response. According to the expectancy-value model 
(Feather, 1982) evaluation is seen as a key process in attitude formation, attitude change, 
and attitude expression. In this model, beliefs about an attitude object associate it with 
certain attributes, and the overall attitude is ―determined by the subjective values of the 
object‘s attributes in interaction with the strength of the associations‖ (Ajzen, 2001, p. 30). 
Both affective-evaluative and cognitive-evaluative processes are said to play a role in 
overall evaluation; whether cognition or affect is used to determine an attitudinal response 
may depend on personal preference (thinkers vs. believers) and the attitudinal object in 
question (Ajzen, 2001). Attitudes serve both symbolic and instrumental functions because 
they help individuals to organise knowledge, express identity and inform decisions (e.g. 
Maio & Olson, 2000).  
The measurement of attitudes in general may be done using explicit or implicit measures, 
and they may result in different outcomes; for example, implicit measures do not generally 
suffer from social desirability effects (Ajzen, 2001). However, the focus of the current 
research is on explicit attitudes, which are usually measured through elicitation of support 
and opposition or overall favourability (e.g. Spence et al., 2010b) although the last research 
phase in this thesis uses more unconventional items. There are many different types of 
measures available, and they often differ from survey to survey. Furthermore, one must 
keep in mind that people have to be able and willing to report their attitudes; for example 
if someone feels they do not have enough knowledge on the subject they are less inclined 
to provide an answer. This might especially occur for more technical-sounding questions 
(e.g. ES concerns). Thus, the way attitudes are measured is of critical importance because 
the type of measures used will determine the attitudinal response. Ideally, measures should 
be theoretically-informed, while keeping in mind their limitations.  
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Considering that energy issues usually do not enjoy high salience in people‘s everyday lives, 
it could be assumed that the majority of individuals will have very abstract or ill-defined 
opinions about RE and other energy issues. In fact, when asked to provide an opinion 
about an energy supply source (i.e. biomass) this may be the first time a respondent is 
confronted with the issue, requiring them to organise their thoughts and beliefs to provide 
an answer. Therefore appropriately designed surveys (and other methodologies) may assist 
the construction of a more defined and expressed preference or attitude. This is 
particularly relevant to the third research phase in this thesis (wind farm decision-pathway 
survey) which makes the assumption that most people do not have well-defined and strong 
attitudes about wind farms prior to elicitation (see chapter 9). This is also evident in 
interviews conducted for the first research phase, where participants were encouraged to 
discuss their views on individual renewable technologies, aiding the process of preference 
construction (Lichtenstein & Slovic, 2006). The fact that energy issues are mostly not 
thought about on a regular basis and that the majority of people are likely to have ill-
defined or uncertain attitudes must be kept in mind throughout this thesis. 
Therefore attitude strength must also be considered. A variety of different factors can 
determine attitude strength including certainty, involvement, confidence, importance and 
ambivalence. Strong attitudes are more persistent over time, more resistant to change (e.g. 
through persuasion), more likely to influence information-processing and more likely to 
guide behaviour (Petty & Krosnick, 1995). High personal relevance (involvement) is also 
likely to produce stronger attitudes (Ajzen, 2001; Petty, Haugtvedt, & Smith, 1995). This 
may be of particular significance when investigating attitudes toward RE and related issues. 
If someone has not thought about a topic or attitude object much or find it personally 
irrelevant, this may result in weaker, unstable attitudes. On the other hand, respondents 
that live near proposed developments might feel a much higher personal relevance and 
therefore feel stronger about it (either positive or negative). The concept of attitudinal 
strength is an important concept for the interpretation of the empirical work in this thesis 
and will be referred to throughout the analysis. 
A related construct is that of ambivalence, which is defined as ―the co-existence of positive 
and negative dispositions toward an attitude object‖. It may ―result from simultaneously 
accessible conflicting beliefs within the cognitive component or from conflict between 
cognition and affect‖ (Ajzen, 2001, p. 39). Therefore people might have conflicting beliefs 
about an attitude object and/or feel both positive and negative about it. For example, a 
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person might think wind farms look unpleasant, but that they also play an important part 
in reducing dependence on foreign fossil fuel imports. Ajzen (2001) notes that the 
measurement of attitudinal strength is difficult and often produces inconsistent results, so 
this must be done with care and tailored to specific needs (specific to the attitudinal object 
and context). For example, Poortinga and Pidgeon (2006) examined the structure of 
attitudes towards GM food proposing an attitudinal space in which a general evaluative 
dimension, an involvement dimension and a certainty dimension are included. People can 
move through this attitudinal space revealing positive and negative attitudes but also 
indifference and ambivalence. As the next chapter will show, surveys indicate that the 
majority of people are positive and favourable towards, for example, tidal energy; therefore 
ambivalence is less likely to play a role. However this may change depending on the 
context and perspective taken. Ambivalence may become important when more concrete 
examples are thought of; e.g. the Severn Barrage can evoke both positive and negative 
reactions because it is a renewable development which will provide a substantial amount of 
‗clean‘ energy, yet it is also a major infrastructure project which may adversely affect 
surrounding areas (e.g. Cardiff) during its construction.   
Attitudes are of course context-dependent (certain beliefs are more readily accessible in 
some situations than others), as well as ambivalent, uncertain or weak – all of which make 
them potentially unstable in terms of predicting behaviour (Ajzen, 2001). There are many 
models summarising the relationship between attitudes and behaviour but they are usually 
very specific to a particular area of research (e.g. health related behaviour), and must be 
very specifically applied to a particular behaviour (e.g. willingness to pay more for a 
renewable electricity tariff). The value-action gap summarises the discrepancy that exists 
between people‘s values and attitudes and their actual behaviour. Instead, behaviour is 
often found to be very context-dependent and influenced by other external factors (Ajzen, 
2001). This is also often cited in the wind farm planning literature where strong support for 
wind energy in opinion polls does not always translate to support for a specific local wind 
farm development. However, again the way support for wind energy is measured in opinion 
polls, how it is interpreted, and what importance is ascribed to it must be critically 
analysed. Chapter 4 will discuss this specific literature in more detail, also focusing on 
explanations for this ―gap‖ between general and specific attitudes. 
One construct that may play an important role in explaining such strong positive 
evaluations of RE is affect. Theories of risk indicate that there are two ways people perceive 
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risk: risk as analysis (information-processing, analytical system) and risk as feelings (affect). 
In the latter, affect is defined as a ―specific quality of ‗goodness‘ or ‗badness‘ (1) 
experienced as a feeling state (with or without consciousness) and (2) demarcating a 
positive or negative quality of a stimulus‖ (Slovic et al., 2004; p. 310). Affective responses 
are said to occur automatically so decision-making based on feelings (affect heuristic) is 
quicker, easier and more efficient than information processing (i.e. weighing advantages 
and disadvantages, retrieving relevant information from memory etc). In addition, it is 
theorised that all of people‘s images (including symbolic ones) and associated affect (both 
positive and negative) about a stimulus are contained in an ―affect pool‖; thus salient 
images may be used to make quick decisions or provide fast responses based on an overall 
or ‗gut‘  feeling. The ―affect heuristic‖ (Slovic et al., 2004) may be especially useful in 
uncertain or complex situations where a quick response is required. It could therefore be 
argued that when people are asked to provide a response on a survey (e.g. attitude towards 
RE), they base their answers on salient images associated with ―renewable energy‖, 
whereas other methods might provide more room for processing of complex information 
and knowledge about the subject. This will be further explored through the discussion of 
findings from the three research phases.    
Finally, within models that provide a sequence between general attitudes and more specific 
behaviours, values and worldviews are often added to precede attitudes (e.g. Value-Belief-
Norm Theory; Stern, Dietz, Abel, Guagnano, & Kalof, 1999); and environmental values 
underlying environmental action have been increasingly studied in the last few decades 
(Roser-Renouf & Nisbet, 2008). Personal values are thought to be especially important 
when it comes to attitude objects with which an individual has had little experience, 
therefore these are often discussed as emerging attitudes. For example, Stern, Dietz and 
Guagnano (1998) suppose that environmental attitudes are likely to be constructed by 
reference to pre-existing values or beliefs regarding how the attitude object might affect 
those values. Thus values, and particularly environmental values, might also be important 
when it comes to examining public perception of RE.  There are several strands of 
research that have emerged in relation to environmental values in particular. Central values 
by Schwartz (1994) have been found useful in environmental research (e.g. De Groot & 
Steg, 2008) but more specifically developed constructs also exist. For example, the New 
Ecological Paradigm (NEP) scale measures belief in an environmental worldview (human-
environment relationship; Dunlap, 2008).  
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3.4  Summary 
This chapter has provided an overview of the conceptual basis for the following chapters. 
In particular, it has highlighted theoretical and methodological issues relevant to the 
research around public perceptions of RETs. 
This thesis argues that complexity inherent in RE and its framings demands a more 
comprehensive and inclusive approach to decision-making that acknowledges the value of 
diverse perspectives on the role for RETs in energy futures. The research will investigate 
how the public perceive and respond to different notions and conceptualisations of RE. 
Methodologically this means both quantitative and qualitative methods should be 
employed when investigating oppose and support positions, and their underlying beliefs 
and values. The role for quantitative methods was outlined. Such methods, when 
appropriately applied, can be useful beyond measuring prevalence of opinions, for 
example, by investigating the relationships between beliefs. The review of attitude theory 
and role for surveys has highlighted some of the most important issues when doing this 
kind of research, including attitude strength, affect and measurement. 
 The next chapter will analyse some of these conceptual and methodological issues as they 
are played out in the more specific literature on RE perception, first discussing results on 
general attitudes as measured in surveys and then providing some insight into the local 
planning literature (primarily covering wind energy). The interplay and integration between 
the two literatures will be examined in more detail. Furthermore, the way RE is embedded 
in the policy context has only recently been investigated; hence existing work linking public 
perception of CC, ES and RE will be reviewed. The specific research aims and questions 
are then outlined, and research phases discussed in more detail. 
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Chapter 4   LITERATURE REVIEW    
                                             
 
4.1  Introduction 
The research in this thesis explores public perception of RE and RETs, using multiple 
perspectives to examine complexities in opinions as well as underlying values and reasons. 
Therefore this chapter will discuss existing research in this field, highlighting shortcomings 
or gaps that deserve further examination. At the end of chapter 2, the importance of 
acknowledging different conceptualisations of RE was highlighted. Renewable energy will 
therefore be looked at in general or as a concept, but also as individual technologies. A third 
perspective will include looking at the complexities within certain renewable technologies (e.g. 
onshore vs. offshore wind farms). Finally, renewable energy (with all its complexities as a 
concept) should not always be entirely separated from its context; hence the role of policy 
context and energy futures will also be highlighted.  
First, this chapter will analyse existing research of general attitudes towards RE (both as a 
concept and as individual technologies) which have been investigated mostly through 
survey methodologies, although some limited qualitative work also exists. These general 
attitudes show relatively stable and wide-spread support for renewables; however they also 
represent rather vague perceptions. The survey literature will be critically analysed in line 
with the conceptual themes discussed in chapter 3. 
Second, the focus will be on the local planning literature, which has utilised mostly case 
studies of wind farms. This highlights some important theoretical developments which are 
also of importance when investigating general support and opposition towards RE. In 
particular, the difference between general and more specific beliefs is discussed, and 
possible explanations for the ―social gap‖ are explored, including the idea of qualified support 
(Bell et al., 2005). 
Finally, public attitudes towards RE have not often been considered in relation to the 
wider context of CC and ES, although a few studies have explicitly investigated the 
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relationships between these constructs. It is still unclear whether (and how) beliefs about 
climate change (or more general environmental concern), and beliefs about ES relate to RE 
attitudes. At the end of the chapter implications for the current research are drawn out and 
specific research aims and research questions are presented. The three research phases are 
then introduced in more detail. 
4.2 Renewable energy as a concept 
Renewable energy is a socially constructed category, covering a diverse and still evolving set 
of multiple hardwares that are defined as renewable by sharing one key characteristic – that 
through generating usable energy in the form of electricity or heat, the resource base is not 
depleted or significantly diminished.  
(Walker & Cass, 2007, p. 460) 
As chapter 2 has shown, RE encompasses a diverse set of technologies, which do not 
actually have much in common apart from the fact that the energy source cannot be 
depleted. The above quotation also defines RE as a socially-constructed category; therefore 
it should not be surprising that definitions of RE can be diverse as well.  
Bringing together a variety of technologies with common features, RE is often described as 
―essentially inexhaustible‖ or as ―naturally replenished‖. Frequently, explanations of RE 
also include reference to the environment, e.g. ―occurs naturally in the environment‖ 
(taken from the DECC website; January 2010). In more recent years it is also often 
referred to as a set of alternative energy sources or low-carbon, although both of these 
definitional terms are not exclusive to renewables and may encompass nuclear power. 
Moreover, RE is of course a concept with various layers of complexity; public perception 
research must therefore consider and incorporate this diversity. Starting with the general 
concept, most people seem to have an intrinsic understanding of RE but find it difficult to 
articulate this (McGowan & Sauter, 2005). 
In a survey conducted by the RSPB (The Royal Society for the Protection of Birds; RSPB, 
2001), only 55% of respondents had encountered the term ―renewable energy‖, and in 
general people referred to individual sources rather than using this abstract term directly 
(only 3-4% of people said ―renewable‖ when asked about electricity generation sources). 
When asked for top-of-head associations, 17% mentioned recycling, a further 17% mentioned 
the re-use of energy and 12% said that renewable energy ―carries on indefinitely‖ (or 
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―always there‖, ―infinite‖, ―sustainable‖). It is also noteworthy that 19% gave at least one 
example, of which 12% mentioned wind, 10% solar/sun, 5% some form of biomass, 4% 
mentioned river/water/hydro and 3% mentioned wave/tidal/sea energy (McGowan & 
Sauter, 2005). In addition, Barker and Riddington (2003) also found low awareness of the 
term ―renewable energy‖. Often participants did not relate renewable sources to this 
overarching term. Spontaneous associations were similar to previous findings, for example: 
―it suggests energy that doesn‘t consume resources from the earth‖, ―using natural 
resources‖, ―a recyclable energy source‖ but also more specific ideas such as ―you‘re 
cutting down on emissions‖ (Barker & Riddington, 2003, p. 10). 
Although this thesis will argue that most research around public perception of renewable 
energy in general has been rather one-sided using predominantly survey methodologies, 
there are a few exceptions to this. Leggett & Finlay (2001) set out to use a very different 
methodology to explore participants understanding of energy (including renewables) which 
is not hindered by the communication barrier of technical language. Participants selected 
pictures and discussed their ‗images‘ to tell their own stories of renewable energy. This 
allowed rich views, diversity and complexity to emerge and showed how participants drew 
on technological but also social, human and emotional aspects in their understanding of 
renewable energy and energy futures. Hence the language used by participants was very 
different to the technical language often used by engineers or politicians, for example RE 
was described as ―cycles of nature without any sort of interference‖ (Leggett & Finlay, p. 
168). This also suggests that RE as a socially-constructed category may be interwoven with 
much wider values, worldviews and discourses around nature and sustainability rather than 
specific policy discourses around climate change and energy security. 
These findings are important when interpreting opinion poll data that simple asks 
participants about ―renewable energy‖ because it is unclear what the public thinks about in 
relation to this term and what it represents (i.e. symbolic importance). We know little about 
what the public understands by RE and how this relates to perceptions of more specific 
technologies. 
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4.3  Renewable energy and the public: opinion polls, surveys and 
general  attitudes 
Surveys have investigated various aspects of attitudes towards renewables using a variety of 
question formats. One of the first reviews of RE research was done by Walker (1995), who 
concludes that there is consistent support for the general idea of RE and its expansion in 
the late 80s and early 90s.  
McGowan and Sauter (2005) have analysed the existing research on public opinions on 
energy issues, reviewing 34 UK surveys conducted between 2000 and 2005, almost all 
including some questions on renewables (also see Upham et al., 2009; Whitmarsh et al., 
2011). The surveys were all conducted by various polling organisations and commissioned 
mainly by Government, industry, media and interest groups. They are a mix of national 
and local surveys and 13 of them focused extensively, if not exclusively, on wind energy. In 
addition, there are a number of more recent polls, most importantly the annual tracking 
poll conducted by DECC (previously DTI/BERR) since 2006 (BERR, 2007, 2008; DECC, 
2009a; DTI, 2006). There has been very little research into general public perception of 
RETs beyond opinion polls and general prevalence levels, with some qualitative work done 
in London (London Renewables, 2003) and by Barker and Riddington (2003). The 
following sections will summarise and discuss these findings. 
4.3.1  Awareness of renewable technologies 
Questions on awareness of RE sources show similar results across studies. Simple 
awareness of individual technologies is quite high. In the DECC (2009a) tracking survey, 
solar energy ranks highest with 90% of people recognising this renewable source. This is 
closely followed by hydroelectric power (82%) and wind (81%). Wave and tidal energy 
awareness ranges between 56-58%, and geothermal is the least recognised source at 51%; 
only 3% of respondents did not recognise any of the prompted sources. All percentages 
have also remained relatively stable since 2006. Landfill gas is recognised by 60% and 
biofuels awareness is also high at 77%. Biomass or bioenergy on the other hand is the 
source that has shown the highest increase in awareness from 45% in 2006 to 59% in 2009. 
This is also replicated in other surveys using biomass or related forms, for example, the 
London Renewables (2003) survey found that 30% of respondents had never heard of 
―incineration of organic waste‖.  
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Overall, men were found to be more aware of these technologies than women, and 
younger (16-24) and older respondents (65 and over) were less likely to recognise them. 
The DECC tracker survey (2009a) also found some regional differences, especially higher 
awareness in the Highlands & Island regions. Specific results differ depending on the 
technologies and questions asked. As mentioned previously, higher awareness or 
knowledge does not automatically lead to more support for a technology, although a 
minimum level of familiarity is perhaps necessary (e.g. in the case of novel technologies; 
McGowan & Sauter, 2005). 
4.3.2 Attitudes towards renewable energy 
Public opinion of RE has been measured using many different question formats, but all 
show similar and consistent results. The most straight forward questions ask whether 
respondents are in favour of, support, or think it‘s a good idea to use RE. Most surveys 
reveal a clear majority supporting its use, but again one must be careful when putting 
meaning to this finding; it is not clear what people understand or think of when asked 
about ―renewable energy‖. Nonetheless, results usually reveal that between 80-90% of 
people support RE (e.g. Poortinga, Pidgeon, & Lorenzoni, 2006; TNS, 2003). In the 
DECC (2009a) survey, 60% of people strongly agreed and 25% slightly agreed that they 
support renewables. Men were more likely to indicate support (91%) than women (80%). 
Older respondents (65 and over) and respondents from lower social grades were more 
likely to disagree with the statement.  
Questions that address support for Government or EU renewable energy targets tend to 
show the same, yet slightly reduced, trend in answers (ICM/The Ecologist, 2001). 77% of 
people were strongly or slightly in support of the 10% by 2010 UK target for renewables 
and 73% support the 20% by 2020 target by the EU (DECC, 2009a). Several surveys have 
also asked about RE in relation to other energy sources, which also reveal a strong 
preference for renewables. In the TNS (2003) study, 61% thought renewables were much 
better than fossil fuels, 21% thought they are a little better, and ~10% thought it would 
make no difference. BERR (2008) found that, on a scale of 1 to 10 (10 being totally in 
favour), 23% were totally in favour of renewables as an alternative to fossil fuels. Only a 
small percentage scored in the lower half of the scale (about 8% scored 1 to 4) – again 
consistent from 2006. Furthermore, about three quarters of people prefer RE over nuclear 
power (Poortinga et al., 2006). 
44 
 
Hence, there is high approval of RE use in general with only minor differences across 
questions or social groups. Arguably, however, these types of questions represent the most 
abstract way of asking and thinking about RE. Slightly more advanced questions can reveal 
some differences. For example, more respondents agreed (40%) than disagreed (34%) with 
the statement ―RE sources are too costly and this outweighs the environmental benefits 
they may have‖, however there was a large percentage of people who neither agreed nor 
disagreed (21%), and didn‘t know (4%). So far, the general trend over four years shows 
that increasingly more people agree that the costs outweigh the environmental benefits, 
2008 being the first year more people agreed than disagreed (BERR, 2008). This suggests 
that if costs are too high, public support for RE might be significantly reduced. On the 
other hand, cheaper forms of electricity production may be seen as having much higher 
environmental impacts, resulting in quite complex trade-offs between supply options (e.g. 
cost of RE vs. impacts of nuclear waste). 
In more qualitative work, participants mentioned the following unprompted perceived 
benefits of renewables: ―protect the environment‖ (60%), ―better than alternatives‖ (25%), 
―won‘t run out‖ (25), ―clean/non-polluting‖ (23%), ―prevent climate change‖ (18%), 
―cheaper‖ (8%), ―security of supply‖ (7%), and ―avoid shortages and blackouts‖ (3%; 
London Renewables, 2003, p. 15). The TNS (2003) study also asked respondents to 
(spontaneously) give reasons for positive opinions on RE. They found environmental 
benefits were mentioned most often (47%), others were grouped into for-the-future 
benefits (40%), sustainability benefits (25%) and economic benefits (16%). However within 
these categories one can also find comparisons to fossil fuels (e.g. fossil fuels will damage 
the environment) and mention of CC (e.g. no pollution/no greenhouse gases, 11%.) It 
seems that RE is therefore seen as a broadly positive idea, but it is also sometimes linked to 
more specific concepts such as blackouts or greenhouse gases. However, both of the 
studies described above have pre-defined and quantified answers and it is therefore not 
possible to draw more specific conclusions (e.g. does RE actually get linked to tackling CC 
or is it a more general environmental advantage that participants thought of?) 
Perceived disadvantages are often investigated in relation to specific technologies, for 
example, solar disadvantages are seen to be ―cost‖ (19%) and ―not reliable/not enough 
sun‖ (19%; London Renewables, 2003, p. 19). Visual aspects are most often cited in 
relation to wind farms. The 2001 RSPB poll asked respondents how significant various 
different disadvantages (e.g. pollutes the air, very expensive) were for different energy 
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sources (McGowan & Sauter, 2005). The disadvantages for renewables (hydro, tidal, wind, 
solar) were less than those for fossil fuels and nuclear power, although with biomass close 
to fossil fuels (also see MORI/EDF Energy, 2005). Solar energy was rated as having no 
disadvantages by 31%, closely followed by offshore wind and tidal energy. In light of this, 
it is important to consider the fact that RE includes a variety of different types of 
technologies and attitudes may differ within these, although at the general level, one would 
expect these to still be quite positive. There is some evidence that positive aspects of RE 
are thought of on a more abstract level, whereas disadvantages are thought of in relation to 
concrete technological manifestation. However, this may be occurring as a result of the 
type of methodology used to elicit perceived advantages and disadvantages. 
4.3.3 Attitudes towards specific technologies 
Opinion polls have therefore shown that support for RE is high, although it is unclear 
what is exactly understood by the term and why people are so positive about it. A range of 
factors may be underlying these positive attitudes, most notably environmental concern 
(Wolsink, 2000). Considering the complexity involved in the RE category, general attitudes 
to specific technologies have also been investigated, and the main findings are discussed in 
the following sections. Six RETs are discussed: wind energy, biomass, wave and tidal 
energy, hydro-electric, and solar energy. 
4.3.3.1  Wind Energy 
Wind has received more attention than any other form of RE, which is evident in most 
surveys. Polling over the past decade suggests that public attitudes towards wind energy are 
both positive and consistent (DECC, 2009a; McGowan & Sauter, 2005). Nationally 
representative surveys have shown that, depending on the exact question asked, around 
80% of the British population have favourable views of wind energy (BERR, 2008; 
Eurobarometer, 2006; Poortinga et al., 2006). However, research also suggests that older 
respondents hold slightly less favourable attitudes towards wind energy in comparison to 
younger respondents (DECC, 2009a). 
Overall the approval for wind farms is slightly below the approval for renewables in 
general, especially when considered in the local context (TNS, 2003). This becomes evident 
when respondents are asked whether they would be happy to live within 5 km (3 miles) of 
a wind power development. Although 64% say they would be happy to, 18% would not 
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and 17% are unsure (London Renewables, 2003). The DECC (2009a) survey found similar 
results with approximately 62% agreeing and 21% disagreeing (15% unsure). Sometimes 
more detailed statements around wind energy are included in surveys. For example, it was 
found that a majority of people agree that wind power is cheap, clean, safe and good for 
the economy; and disagree that wind power causes air pollution, climate change and creates 
hazardous waste. However, there was a greater spread of opinion for statements such as 
―wind power spoils the landscape‖, ―wind power as inefficient‖, and ―wind power is good 
for communities living nearby‖ (Poortinga et al., 2006). These statements perhaps tap more 
specific and contested issues that also play a role in local case studies (e.g. Wolsink, 2000). 
Qualitative research found that participants‘ initial reaction to onshore wind was to think 
about it in terms of visual impact. It was seen to potentially spoil scenic areas and 
suggestions were made blend the turbines into the background so they ―wouldn‘t draw 
your attention to it‖ (Barker & Riddington, 2003, p. 15). Other participants also compared 
wind turbines to modern art or thought that you could get used to them. Noise from wind 
turbines was also discussed, using both first and second hand information, although 
evaluations were at times contradictory. Other concerns included effects on house prices, 
effects on wildlife, unreliability and storage issues, as well as some economic feasibility 
doubts. Participants were also sceptical over how many wind turbines were needed to 
replace existing energy supply. This work provides some indication that support may be 
high, but people do have concerns about wind energy even when not personally 
confronted with a local development. The complexities in opinions have not yet been 
drawn out; however, unqualified support can hardly be assumed. Furthermore, potential 
similarities and differences in perception of onshore and offshore wind farms must be 
examined in more detail. 
Onshore and offshore wind 
Most surveys do not distinguish between onshore and offshore wind, however the TNS 
(2003) survey found that only 67% of respondents were aware of offshore wind when 
prompted compared to 79% for onshore wind. Despite this, opinions about onshore and 
offshore wind were both very positive (85% and 84% respectively). There was however an 
indication that more people approved of offshore wind in their area (72%) than for onshore 
wind (66%). Barker and Riddington (2003) note that few of their focus group participants 
had heard of offshore wind, yet the discussion still contained frequent comparison 
between the two types. Onshore wind was seen as cheaper, easier to maintain and connect 
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to the grid, but offshore wind was seen to be less intrusive with regards to visual impact 
and noise. Offshore wind was also seen to be more suitable because available space was 
perceived to be greater. However, concerns were also expressed regarding the visual 
impact on seascapes and tourism, and impacts on marine life and commercial and 
recreational sea traffic; again providing some evidence that support for offshore wind 
energy may not be universal and unconditional. 
4.3.3.2  Wave and Tidal Energy 
As mentioned previously, awareness of tidal and wave sources is relatively high, but little 
research has investigated attitudes towards these energy sources. Findings in the TNS 
(2003) survey indicate that respondents are positive; 82% thought marine power is a very 
or fairly good idea. This reduced slightly but remained positive when asked about a 
development in your area; 64% strongly or slightly approved of wave and 68% approved of 
tidal power. 
In the qualitative research carried out by Barker and Riddington (2003), low awareness and 
knowledge was also evident, even for participants who lived near a trial site. There were 
also some concerns over visual and noise impacts affecting holiday beaches. People 
questioned whether the shore would be affected (eroded) and whether there would be 
enough constant wave activity. Even though process on this new technology was seen as 
slow, wave energy was also viewed as an ideal source of power for an island nation such as 
Britain. 
4.3.3.3  Biomass/Bioenergy 
Poortinga et al. (2006) found that just over half of the British population have mainly or 
very favourable impressions of biomass. Other nationally representative surveys (e.g. TNS, 
2003) produced similar findings. Opinions of biomass are less favourable than of more 
traditional RETs, such as solar and wind energy; however, overall they are still positive. 
Eurobarometer (2006) research shows that support for biomass in the UK is among the 
lowest in Europe, which may reflect low knowledge and deployment levels. Furthermore, 
63% of respondents in a national survey indicated to be slightly or strongly resistant to a 
biomass development in their area (TNS, 2003). This is a lower percentage than resistance 
to fossil fuels or nuclear, but slightly higher than sewage or landfill gas resistance.  
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One particular challenge to investigating public views on bioenergy is the fact that it 
encompasses a wide range of fuels, conversion technologies and applications. In addition, 
the perceived similarity between biomass and waste incineration facilities can also affect 
attitudes. Burning waste for energy is perceived more negatively than biomass; more 
people believe that incineration pollutes the air, and contributes to CC (McGowan & 
Sauter, 2005). 
The qualitative work done by Barker and Riddington (2003) also highlights that biomass is a 
term not often used by the public, local plants are instead known by the material that is 
used (e.g. straw). Some participants found it difficult to view biomass as a renewable 
source because it was seen to have many fossil fuel properties, i.e. it is not ‗clean‘ but rather 
pollutes the atmosphere, and sometimes produces by-products. Participants were also 
concerned about emissions and odours from bioenergy power plants. On the positive side, 
bioenergy schemes were seen as the most likely to provide employment, both within the 
power plant itself and for farmers growing the material; although some concerns were 
expressed about large lorries carrying material to the plant. These findings resonate well 
with quantitative research reported in McGowan and Sauter (2005) where ―burning wood, 
straw or other biomass‖ is seen as polluting the air, contributing to CC, harming birds or 
other wildlife, using fuel which will eventually run out, and spoiling the landscape. 
4.3.3.4  Hydro-electric Energy 
Approval of hydroelectric power appears to be widespread, with 83% saying it is a very or 
fairly good idea. Spence et al. (2010b) similarly found that 76% of the UK public expresses 
favourable attitudes towards hydroelectric power, and only 4% are unfavourable. When 
asked about a potential hydro development in your area, a notable 27% say they would be 
resistant to it and only 47% would approve it (TNS, 2003). Qualitative research suggested 
that, despite broad support for the technology, some participants expressed concerns 
about the visual and noise impacts of such developments, and felt if schemes required 
flooding of valleys the negative social impacts would be unacceptable (Barker & 
Riddington, 2003). This is in line with the idea that, although RE developments have 
public support, this is not necessarily unconditional. 
49 
 
4.3.3.5  Solar Enegry  
Solar energy is one of the best known and most popular sources of energy, and participants 
are least resistant to solar being developed in their area compared to all other technologies 
(TNS, 2003). The London Renewables (2003) study found that concerns are mainly linked 
to cost (19%) and reliability of solar energy (19%). Unlike the discussion on wind energy, 
aesthetic and space concerns seem to be mostly absent. 
It should be noted, that solar energy, as discussed by the British public, is mostly likely 
thought of as a microgeneration technology. This is in direct contrast to all the other 
renewable technologies examined previously, which are predominantly discussed on large-
scale terms. It is likely that when answering (survey) questions about solar, people think 
about micro-solar applications, whereas when answering questions about wind the 
predominant image people will draw on is a wind farm or large wind turbine; of course this 
is an assumption and not verified. 
Furthermore, asking about solar energy does not differentiate between solar thermal and 
solar PV (photovoltaic); although awareness may be quite high for both types (80% for 
PV, 75% for thermal; Claudy, Michelsen, O‘Driscoll, & Mullen, 2010). On the other hand, 
Barker and Riddington (2003) found lower awareness levels for PV solar compared to solar 
thermal applications. In their focus groups, participants did not envision wider solar 
projects and perceived similar concerns as found before: cost (and long-payback times in 
particular) and reliability/viability in the UK. Solar was readily accepted by participants and 
seen as particularly suitable for individuals. In contrast, solar was perceived as less suitable 
for businesses due to concerns that it would not provide enough power for these uses.  
4.3.4  Critical analysis of the survey literature 
The examination of attitudes towards RETs has shown that support is relatively high for 
all technologies, although in almost all cases complexities exist when participants are given 
the opportunity to express concerns, perhaps suggesting that this support (as found in 
surveys) is less consolidated than often assumed. Furthermore, the complexity inherent in 
some technologies (onshore vs. offshore wind, biomass applications, and different scales) 
may provide another point at which opinions can diverge from general supporting 
positions. Overall large-scale surveys have not adequately addressed the nature and 
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complexity of perceptions and investigations beyond measuring prevalence-levels are very 
limited. 
Before moving on to examine more specific case studies of individual technologies, the 
reviewed empirical work should be evaluated and considered in light of issues regarding its 
use and purpose. Criticisms of survey research that were presented in chapter 3 are 
applicable to the work done on RE perceptions because many opinion polls are conducted 
by interested parties. Furthermore, public opinion is often elicited in a very simplistic way; 
although attitudes and their measurement are by nature decontextualised, most surveys 
only ask single questions about very abstract concepts (e.g. RE, wind energy). These are 
useful to gauge overall public approval and perceptions, but qualitative work has also 
shown the usefulness of allowing participants to express more nuanced and complex 
opinions. Therefore, both the advantages and limitations of survey methodologies must be 
acknowledged. In addition, this thesis argues for the importance of acknowledging the 
nature of attitudes or ―support‖ for RETs, allowing a role for uncertainty and/or 
ambivalence.  
Furthermore, McGowan and Sauter (2005) suggest that survey research is used as the 
primary method to inform policy and decision-makers of public attitudes. Surveys are 
often seen as the key mechanism for ‗communication‘ between policy makers and the 
public, but it is also used as a strategic instrument to reinforce or change attitudes. 
Although surveys are regarded as a form of communication with the public, the 
effectiveness and fairness of using them as a consultation strategy must be questioned. 
Opinion polls or surveys are good at investigating the prevalence of attitudes and provide a 
representative picture of public support for RE (technologies) at a specific point in time. 
They can also track views to investigate stability or change over time, as well as 
geographical differences. Relating these back to the larger rationale for public perception 
research, polls provide an indication of overall opinion and a social mandate for action. 
However, there are limits to what polls can tell you; and these must also be carefully 
considered. 
McGowan and Sauter (2005) further suggest that polls might not be the best instrument to 
really understand public attitudes, especially if an issue is not salient in people‘s mind, 
which energy decisions rarely are. Also with regards to RE in particular, as previous 
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discussions have alluded to, it is not always clear what people think of when answering 
such questions. Moreover, answers may hide more nuanced support and differentiated 
opinions; this is particularly important considering the various types and scales of 
technologies that exist, as well as the context in which they are embedded. Qualitative 
methods are more informative or at least valuable in addition to surveys because they can 
examine the socially-constructed nature of beliefs (Oppenheim, 1992). Work by Barker and 
Riddington (2003) for example has shown that unconditional support should not be 
assumed, and concerns range from local impacts to more fundamental questions about the 
feasibility of technologies. This has not been adequately addressed in existing research. 
On the other hand, Walker (1995) notes that even though opinion polls have drawbacks 
they have a clear importance simply because they are valued and relied upon by politicians, 
interest groups, journalists and the like. Because of this importance it is necessary to make 
sure survey results are interpreted and analysed correctly. When doing so several things 
must be kept in mind, including the fact that a large number of them are commissioned by 
interest groups (e.g. the nuclear industry; McGowan & Sauter, 2005). This is not to say that 
these surveys are inevitably biased but one must carefully consider question selection, 
question wording and ordering, permissible answers, method (e.g. face-to-face, internet 
etc.), and crucially, the weighting and reporting of results. Aitken (2010a) stipulates that 
because opinion polls are not critically examined as part of the literature, they are often 
simply cited and taken as fact, with little thought on ―the variety of subjective influences 
which may play roles in shaping the processes and results of polls‖ (p. 1835). She argues 
that this has lead to the assumption that support for wind energy is high, which is taken as 
‗fact‘ and hence for granted. In turn, this leads to the framing of opposition to wind farms 
as deviant, misinformed, and ignorant (e.g. Burningham et al., 2006).  
Finally, quantitative methods should not be seen as non-critical. More advanced and 
academically-informed designs are able to investigate more nuanced or complex attitudes 
towards RE. Quantitative research can explore relationships between different beliefs and 
uncover underlying values and reasoning. This has been underutilised in the current 
literature. 
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4.4  The planning literature: insights from local case studies of 
renewable energy projects 
The high levels of public support reported for RE, and specifically for wind energy, are in 
direct contrast to frequent opposition encountered at the local level. The literature that 
attempts to explain and understand this discrepancy between global and local opinion (also 
termed the social gap) has developed substantially since the introduction of NIMBYism (Bell 
et al., 2005). Although most of the local case studies have focused on resistance to wind 
farms (e.g. Devine-Wright, 2005b), other technologies (most notably biomass) have been 
increasingly investigated as well (e.g. Upham, 2009). Most of the theoretical development 
has however taken place in the wind farm literature. 
Even though the empirical work conducted as part of this thesis focuses on more general 
attitudes and beliefs and does not include a specific case study, it is important to set the 
context and background. Furthermore, many of the ideas that were developed as a result of 
rejecting NIMBYism have implications that are drawn on in the research aims. This is 
particularly important for the last research phase which investigates more specific opinions 
about wind farms (see section 4.6). The empirical work in this thesis also attempts to 
bridge the gap between general surveys and more local case studies of RE perception. A 
more detailed discussion on how general attitudes relate, or do not relate, to specific local 
opinions will also be discussed in the upcoming sections. 
The local planning literature has used a range of different methodological approaches, 
which is in direct contrast to surveys investigating general favourability. This is 
predominantly because case studies lend themselves to more diverse methods, but also 
because more constructivist philosophies allow different perspectives to come to light. The 
role for multiple meanings and representations are acknowledged in many of the case 
studies, stressing that there are no right or wrong facts that can rationally be analysed. This 
allows for a much more nuanced analyse of public engagement with RETs, and represents 
a move towards more integrated forms of public engagement.  
4.4.1  Moving away from NIMBYism 
The phenomenon known as NIMBY is frequently used to explain opposition to RE 
projects in industry, policy and media contexts, despite its relevance being called into 
question by the academic community in recent years (Burningham et al., 2006; Devine-
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Wright, 2011c). Formally, NIMBY refers to the ―protectionist attitudes of and oppositional 
tactics adopted by community groups facing an unwelcome development in their 
neighbourhood‖ (Dear, 1992, p. 288). More specifically, NIMBYism is set to occur where 
residents have a favourable attitude to wind energy in general, until they are confronted 
with a local development at which point they oppose it for selfish reasons (Wolsink, 2000). 
It assumes an attitude-behaviour gap where people have general positive attitudes 
motivated by the concern for the common good but behaviour at a local level is motivated 
by self-interest. Inherent in the NIMBY discourse are certain assumptions about 
individuals who oppose a particular development; they are seen as ignorant, irrational, and 
misinformed (Devine-Wright, 2005a). As Whitmarsh et al. (2011, p. 49) note, academics 
have responded to the persistent use of NIMBY as an explanation of opposition by 
―critiquing it in principle and by subjecting it to empirical investigation‖. 
4.4.1.1  Criticisms of NIMBY 
One of the main criticisms of the NIMBY concept relates to the inconsistency in its 
definition and use. Burningham et al. (2006) argue that NIMBY is rarely defined by 
researchers and stakeholders in the same way and, perhaps more concerning, it is often 
used as an umbrella term to explain any and all opposition regardless of underlying 
motivations. Furthermore, it implies that all reasons for opposition are selfish, irrational 
and ignorant; hence it is often not used to explain local opposition but to discredit it. The 
overuse of NIMBY is congruent with a deficit-model of public understanding, implying that 
the opposing public can be influenced by providing them with more (accurate) information 
or, because of the irrational nature of their beliefs, to simply overrule those that oppose. 
The NIMBY explanation has received significant criticism for being too simplistic, and not 
accounting for the complexity of human motivation and behaviour (Burningham, 2000). It 
does not, for example, give credit to local knowledge and the public‘s ability to judge 
information in a meaningful way. Additionally, it does not account for how the public 
interacts with social and political institutions; hence the role for public participation in the 
planning processes has been the focus of many the empirical studies that are discussed in 
the following sections. This thesis further argues that the inherent assumption that 
‗NIMBYs‘ support wind energy in principle should also be called into question. It is more 
likely that people already have concerns but this is not expressed (e.g. in surveys) and/or 
they have quite unstable attitudes to begin with. If these are not adequately explored, we 
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fail to fully understand the public‘s engagement with these technologies at both global and 
local levels.  
Bell et al. (2005) have put forward some theoretical ideas that develop this line of thought 
further, by providing a range of possible explanation for the apparent social gap between 
high levels of public support for wind energy in general and low success rates of wind farm 
planning applications. These explanations all have implications for the assumptions made 
in the survey literature. First, the democratic-deficit explanation states that, even though 
the majority of people support wind energy, an opposing minority control the decision-
making process, and hence the outcome of the planning process does not reflect the views 
of the majority. In relation to survey work, this may be reflected in the fact that even 
though only about 10-20% report opposing wind farms, they are well organised and will 
actively make their opinion heard in the planning process. Of those that support wind 
farms, perhaps only a small percentage feel so strongly as to also take part in public 
consultation exercises. This is also reflected in a lower percentage of people strongly 
supporting wind farms in their local area (e.g. ICM/The Guardian, 2005). In relation to 
this, it is plausible that the majority of general supporters of wind energy have more 
malleable attitudes that are not strong or salient enough to translate into participation in 
the planning process. They may also be subject to change and be easily influenced by 
opposing arguments or factors in the decision-making process, which is explored in the 
second explanation suggested by Bell et al.  
The qualified support explanation states that the majority of people support wind energy but 
not without qualifications and this may, in turn, influence planning decisions. This qualified 
support is not captured or identified in the survey literature, which rarely asks for more 
than favourability or support for technologies. Furthermore, most surveys do not give an 
opportunity for the expression of qualifications, which might be related to a variety of 
different things; for example, people might be concerned about the number of turbines 
proposed, or the exact location of their siting. Bell et al. (2005) provide an example at the 
organisational level to illustrate this point; CPRE (Council for the Protection of Rural 
England) supports renewables and wind energy, but they have qualifications which must be 
satisfied for them to support a specific development. This conditional support may be 
difficult to capture more generally because conditions might only appear once a local 
development is proposed (e.g. supporting wind turbines in one specific location but not 
another). However more general conditions may also exist and these, at least to some 
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extent, can be captured with more innovative methodologies. Some preliminary findings by 
Barker and Riddington (2003) indeed provide evidence that people express concerns and 
conditions when discussing their favourable views of numerous RETs. As a result, these 
survey findings actually serve to construct this gap between general support and local 
opposition where one may not actually exist (Ellis et al., 2007). The empirical work in this 
thesis makes some attempts to measure qualified support and aims to capture a more 
complete picture of public understanding and evaluation of RETs. What qualified support 
is and what it means to measure it will be explored in upcoming chapters. Most 
importantly, the notion of ―high‖ support is called into question. Although six different 
RETs will be investigated initially, wind farm opinions will be explored in more detail in 
the last research phase (see section 4.6). 
The final explanation allows a possible role for NIMBYism as it states that people support 
wind energy in general but actively oppose local developments for selfish reasons. This 
depends on an individual rather than social gap between attitudes in general and attitudes to a 
specific development. This self-interest motivation is not identified in surveys because, in 
principle, wind energy is supported but an exception is made when it involves local areas.  
Bell et al. (2005) also notes that it is difficult to distinguish between those that are 
motivated by self-interest (and essentially want to free-ride on the benefits by having wind 
farms in other people‘s backyard) and those that support wind enrgy with qualifications. 
This is especially so in public meetings because reasons for opposition are rarely given in 
terms of self-interest but rather in terms of environmental or landscape impacts (Wolsink, 
2007b). In surveys, it may be possible to identify NIMBY attitudes by comparing answers 
to questions about wind energy in general and wind energy in your area (DECC, 2009a). 
Overall support for wind usually drops in the in your area question, although the majority 
are still positive. It should be noted though, that some people may not feel like providing 
truthful answers and others may not realise their opposition until faced with an actual 
development. Similarly, this might be indistinguishable from conditional support at a local 
level, as ‗it depends‘ answer options are not usually provided in surveys. Further work is 
needed to evaluate how much self-interest or NIMBYism actually contributes towards 
explaining opposition to wind farms as many argue that its role is limited (Devine-Wright, 
2005a). 
The theoretical ideas developed by Bell et al. (2005) have several implications. Local 
opposition may not depend on more general attitudes (because they are easily influenced 
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and changed) but may instead depend more strongly on aspects of decision-making 
procedures and participation in the local planning system. On the other hand, general 
attitudes as they are currently measured may be inadequate in identifying more nuanced 
views. This provides further support for the notion that more advanced, qualitative or 
innovative methodologies may be needed to investigate public acceptability of renewables. 
Before examining some empirical work, it should be noted that Wolsink (2000) also 
proposed four behaviour-motive combinations (called resistance-types) to explain opposition 
to wind farms, which are related to the explanations discussed above. He also stipulates 
that NIMBYism only plays a small role in opposition to wind farm developments, and that 
there are people who generally support wind energy but object to a specific development 
because some qualification has not been satisfied. This occurs, for example, when someone 
believes the chosen site is not suitable for some reason and another site would be better. In 
addition, he argues that there are also NIABYs (Not-In-Any-Backyard) which reflects 
general opposition to wind energy evident in surveys. He also proposes a resistance type in 
which a positive attitude is turned towards opposition as a result of institutional factors 
and the decision-making process. This illustrates that the way people perceive they are 
being treated in the planning process can have important effects on whether they will 
oppose or support a development. The large percentage of people who support wind 
energy in surveys could be a combination of qualified supporters and/or people with 
uncertain or unstable attitudes which are easily affected by institutional factors. Hence the 
strength of attitudes and influences at the local level will also play a role in determining 
someone‘s ultimate position (e.g. if there is a well organised opposition group people may 
be swayed by their arguments more if such an influence is absent). In addition, low salience 
or indifference may also lead to less participation. 
4.4.1.2  Empirical case studies: Wind farms 
Empirical investigations have found little support for NIMBYism, and explaining the 
complexity in public response to local developments has instead focused on public 
participation in decision-making processes and structures, including the role for trust. For 
example, Ellis et al. (2007) have argued that a stronger focus on reasons for opposition and 
support is necessary to give justice to the full subjective understanding of public 
acceptance of wind farms. Most importantly, neither supporters or objectors are right but 
they simply draw on different aspects or values which highlight the disjuncture between 
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global and local benefits. Using Q-methodology to investigate supporting and opposing 
discourses about a planned offshore wind farm in Northern Ireland, they found that both 
sides used very different discourses drawing on different language and metaphors. 
Objectors focused on mistrusting developers, local impacts and sacrifice; supporters 
stressed the common good and broader benefits such as tackling CC. This resulted in both 
parties largely talking past each other and viewing the other as rigid and uncompromising. 
Similarly, studies investigating the proximity hypothesis (i.e. people living closest to wind 
farms have more negative attitudes towards the development than those living further 
away) have largely been inconclusive. Instead it is likely that temporal differences in 
measurement of attitudes may be the reason why some found evidence that there is least 
support nearest to a development, whereas others actually found those that live closest 
have positive views of planned and existing wind farms. (Graham, Stephenson, & Smith, 
2009; Jones & Eiser, 2009; Michaud, Carlisle, & Smith, 2008; Swofford & Slattery, 2010; 
Van der Horst, 2007). Comparisons between studies are however complicated by 
differences in technical aspects (e.g. size and development) and social influences (e.g. the 
presence of an organised opposition group). 
Explaining and understanding local aspects of wind farms has also brought about some 
interesting research involving theories about emotionality, place attachment and identity 
(Cass & Walker, 2009; Devine-Wright, 2009; McLachlan, 2010a). This approach focuses on 
the symbolic meaning of the place and proposed project, drawing on the theory of social 
representations (Wagner & Hayes, 2005). Using this approach, local publics in rural Wales 
perceived a wind farm proposal to disrupt their representations of the affected place by 
changing it from an idyllic, rural place to one with a clear economic function (Woods, 
2003). Similarly, a proposed offshore wind farm in North Wales was seen to change a 
restorative, scenic environment into an industrialised one. The proposed wind farm was 
seen to ‗fence‘ in the bay, leading to place-protective action and opposition. This was 
especially so when place attachment was strong, hence the development posed as a threat 
to pre-existing emotional attachment and place-related identity processes. In addition, 
levels of trust in key actors were found to moderate the relationship between place 
attachment and negative attitudes to the proposed development (Devine-Wright & Howes, 
2010).  
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It is often suggested that community benefit packages (usually including money) should be 
used to provide benefits directly to the affected community (Aitken, 2010b; Cass, Walker, 
& Devine-Wright, 2010).  The normative rationale for providing community benefits is 
understood and accepted by both stakeholders and the public; however, the way in which 
this is done can be problematic. Provision of benefits does not automatically increase local 
acceptance of a proposed wind farm; simply giving people money, for example, is quickly 
perceived as a bribe and can undermine the consultation process. It can also foster mistrust 
and actually provide further incentive to oppose the development. On the other hand, if 
there is an open dialogue early on about what and how to provide local benefits (and to 
whom), local benefits may be a welcome and effective mechanism that can be incorporated 
in the planning process (Aitken, 2010b).  
Similarly, community ownership (as opposed to private-sector ownership) has also been 
suggested as a strategy to increase successful deployment of wind energy (Coleby, Miller, & 
Aspinall, 2009; Devine-Wright, 2005b; Walker, 2008; Warren & McFadyen, 2010). In this 
case both the costs and benefits are directly weighed by the local community. It has also 
been shown to increase pride and general positive perceptions of wind farms; however, 
active uptake of these schemes is low in the UK compared to other European countries. 
Nonetheless, support for public ownership is high, but perhaps more along the lines of 
partnerships between the community and developer, e.g. the local community as an active 
consultant rather than owner or leader of the development (Rogers, Simmons, Convery, & 
Weatherall, 2008). 
Community ownership is an extreme example of community involvement; however, more 
general participation in the planning process has also been shown to lead to stronger 
support for a development (Devine-Wright, 2005a). This is especially so if public 
participation occurs early and openly. Yet, simply involving people in the process is not 
enough; it has to be done in a meaningful way as to truly give people a role in the process. 
If locals perceive they are being treated unfairly, participation can often have the opposite 
effect and actually increase opposition to a development. Furthermore, trust plays a large 
role in these processes and if, for example, it is perceived that decision makers are in 
coalition with private developers then public resistance can also become stronger (Wolsink, 
2007b). Hence, for public participation to be truly and successfully achieved, questions 
about how the system operates, where and how the consultation takes place and who gets 
to take part, need to be assessed. The socio-technical transition literature especially 
59 
 
emphasises the importance of a two-way interaction between stakeholders and local 
publics. As a result, the way developers and stakeholders view the public and the 
engagement process has therefore become a recent focus of inquiry (Barnett, Burningham, 
Walker, & Cass, 2010).  
Most of the case studies have involved onshore development, although offshore wind 
farms are also increasingly being studied. It may be easy to assume that offshore 
developments encounter less opposition because they are further away from local publics; 
however, there is little evidence to support this notion (Haggett, 2011). In general, offshore 
wind energy may seem more acceptable, but it is also probable that local communities 
along the coasts attach significant meaning to their surrounding seascape; living on the 
coast may be seen as something special and unique (Ladenburg, 2010). Indeed, Hagget 
(2008) argues that onshore and offshore developments face many of the same problems. 
For example, aesthetics values, wildlife and nature impacts, and perceived openness of the 
planning process still play a role in determining public response (Barry, Ellis, & Robinson, 
2008; Devine-Wright & Howes, 2010; Firestone & Kempton, 2007; Haggett, 2008). 
Although other RETs are also increasingly being studied, most of the theoretical work 
explaining public responses has come from wind farm case studies. Therefore, before 
examining some other RETs, it would be useful to briefly introduce a conceptual 
framework developed by Walker et al. (2011) which seeks to capture the diversity of public 
involvement in response to (large-scale) low-carbon energy projects. It is particularly useful 
for understanding the complexity involved in public engagement with renewable schemes. 
Having analysed ten different case studies including wind (onshore and offshore), marine 
(wave and tidal) and bioenergy, the authors proposed a two-dimensional framework to 
describe various influences on engagement with these developments. The two dimensions 
refer to the degree of participatory involvement of local residents (from high to low), and 
the ways in which benefits are distributed (from distant and private to local and collective). 
In addition, it includes both RE actors (e.g. developers) and public views (in particular 
places), and the role for anticipations and expectations that shape interactions (including 
expectations about the technology, process and project developer). The framework seeks 
to be dynamic over time as relationships and situational details change. Finally, the context 
is considered by including both the local situation and broader (policy) discourses (about 
places, politics, culture etc.).  
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The model was developed to be descriptive and explanatory rather than prescriptive or predictive 
but it provides a useful conceptual framework for public engagement with large-scale RE 
projects, which can be supplemented by more detailed information about individual case 
studies, highlighting the complexity in public responses. The research in this thesis 
however does not involve a specific case study, but instead focuses mostly on general 
attitudes before a local development is encountered. General attitudes and perceptions may 
therefore play a role in the expectations people have about the technology and the broader 
discourses that influence these. Such expectations about technologies will depend on 
various factors and these might be totally fixed, whereas for others they may be subject to 
change based on the processes in the planning system. Furthermore, if people hold 
qualified support or support that is quite weak, they will be more susceptible to change. 
For a more thorough discussion of the framework please consult Walker et al. (2011). 
4.4.1.3  Other renewable technologies: Bioenergy case studies 
As discussed in the previous chapter, bioenergy has many different definitions and 
functions which make public perception research more complex and complicated. Not 
only can it be used for heat and transport besides electricity generation, it is further 
convoluted by various associations with incineration and burning (of waste and fossil 
fuels). Hence the public may question bioenergy/biomass credibility as a renewable 
technology altogether. (For a comprehensive discussion of issues surrounding public 
acceptability of bioenergy on a variety of levels, including different scales and applications, 
see Rohracher, Bogner, Späth, & Faber, 2004.) 
Upreti (2004) has summarised some of the issues raised by the public during the planning 
process of four biomass projects in England and Wales. The case studies included different 
types of biomass (forest-residue, energy crops, and agricultural by-products) and utilised 
various research methods (focus groups, interviews, and questionnaires). From his analysis, 
it can be seen that biomass may bring unique challenges; for example, risk perceptions 
played a much more important role in biomass than for wind farm developments. This 
relates especially to the perceived risk of the new and unfamiliar in a local area, also 
suggesting a role for symbolic interpretations of place and place attachment (McLachlan, 
2010a). Furthermore, mistrust of the developer played a role when provided information 
could not satisfy local fears about unknown consequences. The public was looking for 
assurance about traffic congestion, emissions and noise, which could not be satisfied by 
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information about generic social, economic and environmental benefits. Often the 
developer adopted a top-down risk communication approach which was unsuccessful; 
trust was instead placed in environmental NGOs rather than decision-makers (Upham & 
Shackley, 2006, 2007). Social risk amplification (Pidgeon, Kasperson, & Slovic, 2003) also 
played a role as perceived risk was heightened (and hence opposition increased) with the 
emergence of strong opposition groups, petitions and negative media reports. 
Upreti (2004) argues that biomass suffers from low public knowledge and awareness as 
almost two thirds of people were aware of the environmental problems but only about one 
third understood biomass as an effective RE source. A majority of people had also never 
heard of biomass before, which led to misconceptions that biomass plants are like ―dirty‖ 
waste incinerators. Hence, it is argued that awareness raising strategies are necessary (albeit 
not sufficient) to promote biomass in the UK. However, there are also some similarities 
with wind farm case studies because conflict between developers and the local public stems 
from similar problems. Conflict exists because the development is imposed on the area and 
locals feel like they have not been consulted previous to this (Upreti & van der Horst, 
2004). Individuals also oppose developments when they perceive no decision-making 
power and few benefits for the local area. Biomass is however unique because it is still a 
new and unfamiliar technology, which increases risk perception. If developers adopt a top-
down communication strategy with no attention to specific public concerns, it is likely that 
planning permission will be denied (Upreti, 2004). 
4.4.1.4  Other renewable technologies: Wave and tidal energy case studies 
Wave and tidal technologies are envisioned to make a contribution to electricity generation 
particularly beyond 2020, since applications are still in their infancy and dominant designs 
have not yet emerged. It is not surprising therefore that awareness levels are quite low, as 
mentioned previously (DECC, 2009a). Nonetheless, three trial sites have been used as case 
studies to gauge public responses. These include the SeaGen tidal stream in Northern 
Ireland, the WaveHub Development in Cornwall and a large public consultation exercise 
around the Severn Tidal Proposals conducted by the Sustainable Development 
Commission (2007).  
Across all three studies, it was concluded that marine developments are likely to encounter 
similar siting issues as onshore and particularly offshore wind farms, summarised in the 
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framework proposed by Walker et al. (2011). More specifically these include a role for 
trust, motives, distribution of benefits, environmental impacts, and role of opposition 
groups. Furthermore, the novel nature of these developments has both positive and 
negative consequences. They can lead to positive symbolism and a sense of civic pride, e.g. 
putting a place on the map; on the other hand they are also subject to differing claims by a 
range of actors regarding their impacts (including organised opposition groups; McLachlan, 
2010a). 
The WaveHub development was perceived to have various different symbolic meanings 
for both stakeholders and local publics, which also interacted with different perceptions of 
place, as place attachment theory would predict (Devine-Wright, 2011b; McLachlan, 2009; 
West, Bailey, & Whitehead, 2009). Perhaps most relevant to the research aims in this 
thesis, all three case studies found positive, yet conditional attitudes. In the Severn Barrage 
consultation, this conditional acceptability was especially prominent in regional workshops, 
concerns being expressed about both environmental and social impacts (Cass, 2008; 
DECC, 2010d; Devine-Wright, 2011a; McLachlan, 2010b). 
4.4.1.5  Other renewable technologies: Solar energy and Microgeneration 
Although there are few studies on the public perception of microgeneration technologies, 
the uptake and evaluation of microgeneration technologies are increasingly being studied 
(e.g. see Caird, Roy, & Herring, 2008). This literature is beyond the scope of this thesis; 
however, a few points should be highlighted: 
 
The London Renewable‘s study (2003) found that micro-solar (thermal and PV) was seen 
as positive, but concerns about installation, lack of reliability, and cost dominated the 
discussion. 57% of the sample indicated they would consider solar PV irrespective of the 
cost but only 18% would if the initial cost was substantial. Thus attitudes often turned 
negative when presented with the concrete cost of an installation, and supportive grants 
were often mentioned as a solution. Similar concerns emerged around micro-wind, 
supplemented by concerns about aesthetics, available space as well as possible noise (Caird 
et al., 2008; Ellison, 2004). 
Caird et al. (2008) found uptake of micro-wind, solar and wood-burning stoves to be 
largely by men with an interest in technology and substantial savings. Saving money, energy 
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and the environment were all cited as reasons for this uptake. Similar to previous findings, 
those that considered these technologies but then decided against a purchase (4 out of 5) 
cited price barriers as the most prominent reason, but other barriers include finding a 
trustworthy installer, a suitable location, and obtaining planning permission.  
There are further studies on the uptake (or lack of uptake) of microgeneration, but they are 
very specific and beyond the scope of this thesis (e.g. see Whitmarsh et al., 2011). 
However, it seems evident that more general support for a technology is often blocked by 
more immediate concerns about cost and suitability. As mentioned in chapter 3, it is 
unclear whether microgeneration technologies (except solar) even enter people‘s minds 
when discussing these technologies more generally and how they are differentiate from 
larger-scale applications (Walker & Cass, 2007). 
4.4.2  General vs. specific beliefs about renewable energy 
Large representative opinion polls and surveys have shown widespread and consistent 
approval of RE in general and for specific technologies (especially solar and wind; e.g. 
DECC, 2009a). However, these large-scale surveys have failed to adequately explain 
the nature and complexity of perceptions. To the best of the researcher‘s knowledge, 
there has been little work using methods other than surveys to investigate perceptions on a 
more general level (Barker & Riddington, 2003; West, Bailey, & Winter, 2010; Leggertt & 
Finlay, 2001); although some recent studies have included perceptions of RE as part of a 
wider research objective (e.g. perceptions of energy futures; Ashworth, Littleboy, Graham, 
& Niemeyer, 2011; Butler, Parkhill, & Pidgeon, 2011). 
 The local planning literature, on the other hand, has shown that opposition is often 
encountered for specific renewable schemes, most notably wind farms. It has made some 
excellent contributions to understanding why opposition occurs, including a move away 
from the traditional NIMBY concept to more inclusive approaches examining the role for 
place attachment, trust, and institutional factors (e.g. Devine-Wright, 2011c; Walker et al., 
2011). The way the public (or publics) is involved in the planning process around 
renewables has also become a focus with many different forms of engagement being 
available; however, arguable simple information-provision about a project is unlikely to 
lead to greater acceptance as previously outlined. Indeed, it may actually increase 
opposition and protest. Consultation and deliberative exercises are therefore much more 
64 
 
ideal and inclusive, yet careful consideration about the fairness of, and power distribution 
in, the processes need to be considered and addressed for meaningful engagement to take 
place, and for effective and supported decisions to be made (see Haggett, 2009, for an 
overview). 
There has also been some theoretical work on closing the gap between general and local 
attitudes, most notably the work done by Bell and colleagues (2005). Their explanations of 
the social gap suggest a role for qualified support which has not adequately been examined 
yet, although there is already some indication of it (e.g. Barker & Riddington, 2003). 
Wolsink (2007b) has argued that attitudes towards wind energy are fundamentally different 
from attitudes towards wind farms and that the methodology most commonly used, 
namely surveys, only reinforces this misunderstanding. He suggests that general 
environmental concern explains high levels of general support for wind energy, but wind 
farm aesthetics or a landscape impact factor explains differences in support and opposition at 
a local level. Indeed, this is in line with attitude theory where wind energy and wind farms 
could be viewed as different attitude objects. Similarly, the difference in context can change 
the focus of evaluation, and hence a person can hold several attitudes at the same time 
(Johansson & Laike, 2007). 
Furthermore, Wolsink (2007b) especially stresses the importance of aesthetic evaluations 
of wind farms: arguing that ―the visual evaluation of the impact of wind power on the 
values of the landscape is by far the most dominant factor in explaining why some are 
opposed to wind power implementation and why others support it‖ (Wolsink, 2007b, p. 
2692). Investigating acceptability of wind turbines in different types of landscapes; he 
found that some people only accepted them offshore and that acceptance was lowest near 
residential areas and scenic places, or places representing nature. Industrial areas were an 
obvious exception to this. He therefore concludes that the choice of location determines 
opposition and support over and above any other factor.  
On the other hand, a study investigating attitudes towards wind farm developments in 
Ireland found that the perceived impact of a ten turbine wind farm did not differ between 
five different landscapes (including fertile farmland, mountain moorland, bogland, coastal 
and urban/industrial; Sustainable Energy Ireland, 2003). Instead, it was found that smaller 
wind farms (5 or 10 turbines) were preferred to larger ones (25 turbines) even if that meant 
more than one wind farm was placed in the same area. Perhaps unsurprisingly smaller 
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turbines were preferred to larger ones, but it should also be noted that respondents 
preferred to meet RE targets through fewer wind farms using large turbines instead of a 
large number of wind farms with smaller turbines (Sustainable Energy Ireland, 2003). 
Although landscape type did not seem to be very important in the Ireland study, this does 
not mean such context cannot influence acceptability at a local level (indeed the study was 
still quite hypothetical). This is in line with Wolsink‘s (2007a) findings. His detailed 
landscape study focused on the Wadden Sea area in Holland and shows that specific 
aspects of a landscape or area can become particularly dominant in determining responses 
to a development. How exactly technological (e.g. size, scale), design (clustering of 
turbines) and contextual factors (specific landscape, land uses) interact is still an area of 
research that needs to be explored further. 
It should also be noted that, although the visual characteristics of a wind farm might be 
very important in determining evaluations and responses at a local level, this does not 
mean the general attitude towards wind energy is of no importance. For example, 
Johansson and Laike (2007) also found that opposition was explained by the extent to 
which turbines were perceived to blend into the existing environment, which is much more 
likely in an industrial area; however at the same time, the general attitude (towards wind 
energy) still played a role in determining opposition to a hypothetical siting of wind 
turbines. Similarly, Jones and Eiser (2009) found that a more general attitude toward wind 
energy implementation in the UK still significantly predicted more specific attitudes 
towards a hypothetical development in a local context. Of course when a specific 
development becomes more concrete (e.g. exact details about ownership, siting, scale etc. 
become apparent) opinions might change, and especially weaker or more uncertain 
opinions will be susceptible to other influences (including participation in the planning 
process, perceived justice, trust etc.). However, investigating more specific beliefs about 
wind turbines may help expose variability even in more general but favourable opinions of 
wind energy. For example, a person might feel favourable about the use of wind energy in 
the UK, but at the same time believe that it would negatively impact certain landscapes, at 
which point he or she would most likely oppose their use. 
This thesis will further draw out the suggestion that ―the concerns about the impact of 
wind energy (or other technologies) become salient when a project is proposed. (Concern 
not being) of a global nature, but primarily linked to local variables‖ (Wolsink, 2000, p. 55). 
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Insights from psychological distance and Construal Level Theory (CLT; Trope, Liberman, 
& Wakslak, 2007) are used to discuss findings from the current research relating to the 
difference between principle and practice, and the distance between the participant and the 
evaluated concept or technology. CLT may provide additional insight into the implications 
and reasons as to why such abstract representations lead to very positive evaluations 
around RE or wind energy, and more concrete manifestation of a technology can lead to 
concerns and perceived risk. Different ways of looking at RE perceptions (RE as concept, 
wind energy, wind farm) can lead to different levels of construal which in turn make 
different values and goals salient. The findings from the first phase of research will discuss 
this idea in more detail (chapter 7). 
In addition, the review of the literature highlights that much of the focus has been on 
explaining opposition and much less on understanding and explaining widespread 
support for RE. Although to an extent general and local attitudes may be shaped by 
different factors and processes, general attitudes are still important because they tell us 
something about the kind of values and future visions people hold. They are also used to 
inform local research, e.g. Aitken (2010a) notes that high general support is often used to 
frame local opposition as deviant and something to be overcome. Furthermore, this thesis 
argues that general attitudes are already much more complex and nuanced than existing 
survey findings may suggest and that this deserves further attention. These complexities 
and qualifications may be especially important for people who have less strong attitudes 
due to the low-salience of energy issues. Examining these is important when informing and 
relating it back to the local literature; e.g. expectations and knowledge, prior beliefs and 
principles people bring with them when confronted with a specific development (Walker et 
al., 2011). Considering the importance policy makers and other stakeholders place on 
survey research, critically assessing and analysing this ―high support‖ for RE is of primary 
importance. 
4.5  Renewable energy in context: climate change and energy security  
The local context in which RE schemes are embedded has been examined extensively, 
attempting to explain support and opposition in specific situations. The broader context in 
which RE is embedded has been analysed less. As examined in the policy chapter, reasons 
for RE are usually framed in terms of CC, and ES goals. Therefore, attempting to 
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understand why people are so supportive of RE and RETs in general also demands 
examining whether public perceptions account for, or relate to, these wider arguments (or 
policy discourses) in favour of RE. 
4.5.1  Survey questions 
Some survey questions that directly link CC and ES concerns with beliefs about RETs do 
exist, although they are largely not comparable. In terms of CC, Curry, Reiner, de 
Figueiredo and Herzog (2005) found that energy efficiency ( 90%) is the most preferred 
option to address global warming, closely followed by solar (89%) and wind energy (81%). 
68% percent also thought biomass can contribute to addressing global warming and 
nuclear power was at 34%, although many were unsure about both. The survey carried out 
by Poortinga et al. (2006) somewhat mirrors this. It asked people which electricity 
generating source can help prevent CC; solar and wind had highest agreement with 
85/86% respectively. Hydroelectric power followed this at 71% and biomass was the 
lowest renewable source with 44% agreement, although it also had the highest percentages 
of neither agree nor disagree (19%) and don‘t know (18%) responses.  
In terms of ES, questions focus on how much or which energy source can ensure reliable and 
secure supplies of energy in the future. These questions have revealed more mixed results, but 
generally solar (78% agree), wind power (78% agree) and hydro (69% agree) are favoured 
and coal is rated as least able to ensure reliable and secure supplies (MORI/NIA, 2005; 
Poortinga et al., 2006). Biomass is has significantly lower agreement levels than other RETs 
(43%). As chapter 2 has shown, ES is a very complex idea and generally very few studies 
have examined public understanding and concern around this concept. Therefore an ES 
concern scale was produced for the research in this thesis (research phases 2 and 3) which 
will be discussed further in the methodology and analysis chapters. 
4.5.2 Related qualitative findings 
The TNS (2003) study asked respondents for spontaneous advantages of RE, most of 
which related to the environment, underscoring the hypothesis that general support for RE 
is driven by its perceived environmentally-friendly nature. There was some indication that 
more specific points about CC were also mentioned (11%) but the study does not 
distinguish between pollution and greenhouse gases. Other advantages include fossil fuels running 
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out (18%), sustainability (25%) and economic aspects (16%). However the findings are not 
differentiated enough to draw any specific conclusions.  
In the focus groups by Barker and Riddington (2003), renewables were discussed in terms 
of energy futures, reliability and reducing reliance on fossil fuels (all aspects of ES). There 
was no clear indication that CC concerns featured in the discussions around RE. Again, 
from these findings it is difficult to determine the role for wider policy discourses in the 
evaluation of RE. In the visual methods study conducted by Leggett & Finlay (2001), 
which used participants self selected images to discuss renewables, the authors found that 
these stories were often embedded in the wider social context which included both 
optimism and pessimism about the future. 47% of participants also acknowledged that 
there was a gap between what their hopes were (for renewables and change) and how they 
saw the system working. This indicates that the positivity around renewable energy may 
sometimes be disconnected from reality and that participants are aware of this. 
More recently, Butler et al. (2011) provided a detailed look into the role of low-carbon 
discourses in local people‘s conceptions of energy infrastructures in their area, including 
nuclear power and wind farms. Using a discursive-analytical approach, they focused 
primarily on nuclear power; however, they found that people often made comparison 
between different technologies and used wider discourses around UK energy futures to 
explain their reasoning. These included discourses of CC, overall energy provision and 
historical developments. In addition, they also found that local publics expressed qualified 
support for wind energy (e.g. wind farms only acceptable in places where landscape 
impacts were minimal or electricity was otherwise difficult to obtain). Participants also 
―drew on negative wider social discourses around wind power (e.g. alleged poor generating 
capacity, visual and environmental impact) to inform their views‖ in the absence of any 
material experience (Butler et al., p. 308). Although it should be noted that people living 
close to an existing nuclear power plant may be more positive about nuclear power in 
general and conversely more sceptical towards renewables. They are also probably more 
aware of wider policy discourses surrounding energy technologies than the general public. 
4.5.3  Linking beliefs about renewable energy, climate change and energy security 
This thesis has a theoretical interest in exploring the relationships between CC and ES 
beliefs, and perceptions of RE to gain a better understanding of how these broader 
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discourses are understood by the public. Currently there are very few studies investigating 
RE attitudes in relation to CC and ES beliefs. 
Lockwood (2011) assessed the effects of different frames on how climate policies are 
perceived by online participants in marginal constituencies in the UK. Three frames were 
tested on support for the 15% renewable target by 2020: energy security (reducing our 
reliance on foreign oil and gas), climate change (help tackle climate change) and new 
economic opportunities. Overall there was strong support (60-70%) for the policy which is 
in line with survey work. Interestingly, the ES frame was the most powerful, eliciting 
strong or very strong support from over 50% of the respondents in the sub-sample. The 
economic frame showed least support, despite this rhetoric increasingly being used by the 
Government (DECC, 2011b). Women were more likely to support the RE target 
independent of the frame, and respondents from lower social grades responded slightly 
more to the economic frames, whereas those from higher social grades responded slightly 
more to the CC frame; although the author notes that these differences were small. The ES 
frame also appealed to prospective labour and conservative voters the most, although 
conservative voters were consistently less likely to support the policy as a whole. This 
difference was quite substantial (30-40% difference). 
Spence, Poortinga, Pidgeon and Lorenzoni (2010a) investigated the relationship between 
environmental concern, CC beliefs, and attitudes towards renewables and nuclear power 
more directly in a 2005 UK national survey. As would be expected, respondents who were 
environmentally concerned were also more concerned and involved with CC and hence 
more positive about renewables, while being more negative about nuclear power and fossil 
fuels. This was reversed for a small portion of respondents who where more ambivalent 
about CC and more trusting in the management of CC issues. Spence et al. also note that 
when CC and general environmental concern were used simultaneously to predict attitudes 
towards energy sources, environmental concern remains a strong predictor while the 
predictive strength of CC concern was reduced. This suggests that such broader 
worldviews continue to play a role in guiding and determining general attitudes towards 
RE, even when more specific beliefs (e.g. about CC) are also considered.  
Therefore, the limited research that is available suggests a role for environmental and CC 
concerns in the acceptability of RE, but there is almost no research investigating ES beliefs 
in this context. It is hoped that the current research will clarify these relationships further, 
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particularly whether concern over wider discourses such as CC still play a role when more 
specific attitudes are tested; for example concern for CC may predict favourability towards 
renewables in general, but not for wind farms more specifically (although ―wind farms‖ is 
still quite a general concept).  
4.6  Renewable energy and the public: implications for research aims 
This (and the previous) chapter has discussed existing theoretical and empirical work that 
is relevant for the research conducted as part of this thesis. Both more general survey 
findings and local case studies were considered, including theoretical insights into the 
relationship between the two. Gaps and shortcomings in the literature have been 
highlighted. The next section will now present the main aims guiding the research in this 
thesis. The three research phases (and their aims) are presented and then further elaborated 
in the methodology and analysis chapters. 
4.6.1  General research aims 
This thesis primarily focuses on public perception and evaluation of RE and RETs. It is 
hoped to build on existing research by providing a more in-depth approach to examine 
public understanding, perception and response to RE(Ts) by using a variety of perspectives 
and different methodologies. There are two general aims guiding the research in this thesis: 
- Firstly, it is the aim of this thesis to investigate public understanding, 
perceptions and evaluations of RE and RETs; in particular examining attitudes 
from a variety of perspectives to reveal complexities and nuances in opinions and 
reasoning (including a role for qualified support). A particular focus is on support 
for RE(Ts) because such support is often neglected and taken for granted (Aitken, 
2010a). It is hoped that this research will therefore provide further insight into 
explaining the difference between general support and local acceptance of 
RE. 
 
- Secondly, this thesis has a theoretical interest (stemming from policy-framings 
around RE) to examine the relationships between climate change (and 
environmental concern) and energy security beliefs with attitudes towards 
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RE and RETs, and what role these discourses play in explaining support for 
RE. 
The use of mixed and more innovative methods was thought likely to provide a new 
perspective to the examination of public perception of RE, and to highlight areas in which 
previous methods may have not adequately presented public opinion. This approach, of 
integrating both qualitative and quantitative data, will allow examination of (1) relationships 
between variables/role of wider context and (2) to allow freer expression of opinions and 
any attitudinal complexities or conditional support. The exact methodological decisions 
taken are discussed and explained in chapter 5. 
4.6.2  The three research phases 
4.6.2.1 Phase 1 (P1) 
Phase 1 (P1) is exploratory and employs semi-structured (qualitative) interviews with 
members of the public, examining how people think and form opinions about RE. The 
main objectives of this phase include: 
- To examine what is understood by RE, how is it conceptualised and interpreted. 
What ideas and concepts do people draw on to make sense of it? 
- To examine perceptions and attitudes towards RE and specific RETs using a 
methodology which allows expression of more complex or nuanced opinions (than 
is the case in surveys).  
- To examine what role CC and ES discourses play around discussions and 
evaluations of RE and RETs.  
4.6.2.2 Phase 2 (P2) 
The second phase of research is similar to a traditional survey investigating public attitudes 
towards RE and RETs; however it also includes more specific measures. The main 
objectives of this phase include: 
- To further investigate public attitudes towards RE and RETs including measures 
that tap general attitudes (e.g. affect towards RE, favourability towards different 
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technologies) and more specific beliefs (technologies in your area, specific 
characteristics of technologies), some of which have not been used before.  
- Rather than simply measuring prevalence of opinions, differences in responses to 
diverse measures (e.g. favourability vs. support in your area) and the relationships 
between different beliefs (e.g. do specific beliefs about wind energy predict support 
and opposition for wind farms in your area?) are of interest.  
- To investigate the relationship between CC and ES beliefs and RE attitudes (e.g. 
does CC concern predict support for a wind farm in your area?). 
4.6.2.3 Phase 3 (P3) 
The third research phase (P3) was developed to examine specific attitudes and  support for 
onshore and offshore wind farms, using an innovative methodology based on the decision-
pathway approach (a series of linked questions guiding respondents through various 
choices; Gregory et al., 1997). This approach aims to strike a balance between obtaining 
more nuanced viewpoints while also measuring prevalence of opinions. P3 therefore aims 
to provide opportunities to express more nuanced opinions and reasoning (e.g. support 
onshore wind farms out of sight), while also examining the types of attitudes people hold 
(e.g. are people with strong support for onshore wind farms more likely to actively support 
a wind farm if it is proposed in their area compared to people with less strong opinions?). 
Finally, differences in RE attitudes in relation to CC and ES concerns will also be 
examined (although this was less of a focus than in previous phases). 
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Chapter 5  METHODOLOGY      
                                           
 
5.1  Introduction 
This chapter describes the methods used to collect and analyse data for the purpose of this 
thesis. A mixed-method, or multi-method approach was deemed most appropriate for the 
research aims. Using qualitative, quantitative and more innovative methodologies allows 
RE opinions to be viewed from a variety of perspectives and provides both breadth and 
depth regarding public attitudes and their contexts.  
5.2  Methodological approach 
5.2.1  Rationale and integration of research methods 
Quantitative and qualitative research are often seen as epistemologically distant, qualitative 
methods being associated with the constructivist paradigm, whereas quantitative methods are 
associated with a positivist approach (e.g. Bryman, 1988). However, this is a much outdated 
viewpoint and methodologies are not necessarily tied to epistemological arguments. 
Chapter 3 has already discussed some of the conceptual differences that result from these 
different approaches, and although they might seem theoretically incommensurable, much 
can be gained by integrating data obtained from both (Pidgeon & Henwood, 1992). This 
combining of qualitative and quantitative research has been termed mixed-methods or multi-
method, and is increasingly being used in the social sciences (Bryman, 2006). Such 
integration of qualitative and quantitative methodologies is not done on a philosophical 
level but rather on a practical or technical level, for a variety of reasons. 
This thesis also employs a pragmatic approach with regard to the research methods used. 
As previously mentioned, It is divided into three phases, the first being qualitative in nature 
(semi-structured interviews, P1), the second employing a quantitative survey (Cardiff part-
postal survey, P2) and the third making use of a more innovative, yet predominantly 
quantitative decision-pathway survey (P3; Gregory et al., 1997). 
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It was decided early on that having both a qualitative and a quantitative research phase 
would provide the best insight into the research aims outlined previously. Each phase 
would be able to answer different research questions, although there would also be 
considerable overlap. For example, the qualitative phase would allow freer and more 
detailed opinions to be expressed RE in general and as specific technologies. This would 
also involve quite an exploratory aspect to investigate perceptions of the context 
surrounding energy choices. Encouraging participants to discuss RETs in this way could 
explore differences in opinions and allow hypothesised qualitative support to be revealed.  
This could then be investigated further in the following quantitative phases. Similarly, the 
qualitative component would provide a deeper look into public understanding of RE, 
whereas the quantitative survey is better able to investigate relationships between different 
beliefs. Thus the qualitative and quantitative research phases would contribute uniquely to 
answering differing aspects of the research questions, but they could also be combined to 
address more general hypotheses. 
The use of mixed-method research was chosen because the research aims with regards to 
support for RE and its context are also quite exploratory in nature. Furthermore, attitudes 
may be of low-salience; therefore, the use of both qualitative and quantitative research 
would provide both depth and breadth about RE attitudes. Using varied methodology will 
enable the ―production of a more coherent and complete picture‖ (Kelle, 2006, p. 293) and 
investigate attitudes and perceptions from a variety of perspectives. Furthermore, 
―renewable energy‖ is an abstract, often poorly-defined concept, which consists of various 
and very different technologies, each with unique characteristics. To explore this 
adequately, focusing only on the most common representative picture (as quantitative 
methods do) would lose some of the intricacies present in public opinion. However, the 
relationships between beliefs about CC, ES and RE cannot be adequately assessed using a 
qualitative approach and hence quantitative methods are also utilized.  
Finally, the methodological approach of this thesis should perhaps be called multi-method 
rather than mixed-method because it also employs a third research phase (decision-pathway 
survey) which is predominantly quantitative in nature although it relies heavily on the 
design and description of the method to produce meaningful data. 
P1 and P2 were developed alongside each other although some of the results from P1 fed 
into constructing some of the novel items in P2 (e.g. ideal and realistic contributions of 
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RE). P3, on the other hand, was developed after the other two research phases and the 
design was influenced by their findings. Using Bryman‘s (2006) terminology, and from the 
previous discussion, it is apparent that different research methods were chosen to gain 
completeness and diversity of views (see Table 5.1 for examples) with regards to public 
perception of RE. Considering that P3 was developed after P1 and P2, and is a more 
innovative methodology, its purpose of inclusion may be more of an enhancement rather 
than integration. It focuses specifically on support and opposition for onshore and 
offshore wind farms, further exploring findings from the literature review, and P1 and P2 
(e.g. the role for aesthetic evaluations of wind farms). It therefore serves to make some of 
the findings from previous phases more meaningful and specific.  
Table 5.1 
Rationales for the integration of research methods in this thesis using Bryman‘s (2006; p. 
106-107) justifications 
Justification Explanation Example 
Completeness ―Refers to the notion that the researcher 
can bring together a more comprehensive 
account of the area of enquiry in which he 
or she is interested if both quantitative and 
qualitative research are employed.‖ 
Exploring breadth and depth of 
renewable energy perceptions and 
their context 
Diversity of views ―(...) uncovering relationships between 
variables through quantitative research 
while also revealing meanings among 
research participants though qualitative 
research.‖ 
Qualitative support investigated 
using interviews;  relationships 
between variables investigated in 
survey methodology 
Enhancement ―This entails a reference to making more 
of or augmenting either quantitative or 
qualitative findings by gathering data using 
a qualitative or quantitative research 
approach.‖ 
Wind farm decision pathway 
survey (P3) to investigate more 
specific perceptions of onshore 
and offshore wind farms 
 
5.2.2 The three research phases 
The first phase of research used a series of semi-structured, qualitative interviews. These 
interviews were designed to ask specific questions at the beginning, and then become more 
exploratory towards the end. Qualitative methods such as this are useful to explore a range 
of beliefs and opinions that exist in relation to a particular issue. Semi-structured interviews 
offer insight into how participants themselves construct the issue and surrounding context 
(Rubin & Rubin, 2005). They can explore the construction of opinions as well as their 
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contradictions (e.g. participants first support RE, only to later reveal conditions upon that 
support). Semi-structured interviews were specifically chosen for this thesis because the 
literature review revealed very few investigations of general RE opinion that use more 
qualitative methods; opinion polls very much dominate instead. A more qualitative method 
would allow freer expression of opinions, perhaps showing that people who support RE in 
surveys (up to 90%) may already have more nuanced opinions. Therefore it was deemed 
important to start with a ―conversation‖ about RE ―allowing respondents to say what they 
think and to do so with greater richness and spontaneity‖ (Oppenheim, 1992, p. 81). 
Qualitative methods may also reveal some of the context in which attitudes are embedded, 
(or the abstract nature of an attitude object). They may reveal the salience or importance of 
an issue and the nature of RE attitudes, which were hypothesised to be quite low-salient, 
ambiguous and open to change. Specifically, P1 intended to investigate how the public 
defines RE in general and as specific technologies, exploring spontaneous associations and 
first impressions.  
On the other hand, qualitative methods are not able to indicate the prevalence of particular 
beliefs or allow for statistical analysis of relationships between them (Bryman, 2004). For 
this reason, a part-postal survey was conducted in Cardiff to collect quantitative data in the 
form of a household survey. In P2, the prevalence of various RE attitudes was investigated. 
More importantly, the aim was to understand the relationships between RE opinions and 
beliefs, CC beliefs, ES concerns and more general environmental concerns. RE attitudes 
were measured using a wide-variety of measures from general favourability to RE‘s role in 
energy futures (section 5.4). 
As outlined in the literature review, quantitative methods also suffer from some limitations 
despite their advantages, which must be kept in mind. For example, they constrain 
responses available to participants (hence conditional support may not be found with this 
type of method). In relation to the topic of interest, quantitative methods such as surveys 
also struggle to understand the reasons behind choices people make and whether opinions 
may change in different contexts (Oppenheim, 1992). Some of the more general limitations 
of this type of quantitative data are partly addressed by the last research phase.  
In contrast to the previous two phases, P3 was not pre-determined but was developed 
partly from the findings in P1 and P2, with the desire to further investigate public opinions 
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about onshore and offshore wind farms, particularly focusing on support for them. From 
the interviews, it became evident that more nuanced opinions might be of importance but 
it needed to be investigated further and in more detail. P2 findings also indicated that the 
visual nature of wind farms might be quite important in determining support and 
opposition (Wolsink, 2007a). A more innovative methodology was therefore chosen to test 
more specific beliefs around these issues.  
P3 utilised the quantitative method of decision pathways (a series of linked questions 
guiding respondents through various choices, while revealing underlying reasons and 
values; Gregory et al., 1997) and investigated participants‘ preferences towards the use of 
wind farms specifically. Although predominantly quantitative in nature, it allows attitudes 
to be examined in more depth and uncovers underlying reasons and values people might 
hold. This phase heavily depended on the design of the survey; the main design decisions 
are discussed in section 5.5 and chapter 9 alongside the findings. In addition, the design is 
heavily based on previous literature and was not intended to obtain a complete breadth in 
opinion (e.g. extreme views) but to show that general support for wind farms can be 
broken down further in a meaningful way. 
5.3 Phase 1 – Semi-structured interviews 
The first research phase made use of qualitative semi-structured interviews to encourage 
participants to explore their views on RE. The broad aim of this research phase involved 
exploring how RE is conceptualised and understood, to examine perception and attitudes 
in more detail allowing more complex opinions to be expressed, and finally to investigate 
what role CC and ES beliefs play. 
5.3.1 Participants and sampling strategy 
In total, twenty-one individual interviews were conducted, but only twenty interviews were 
used (due to accidental non-recording of interview no. 11). Thirteen of the interviews took 
place between 22nd May and 18th June 2009. The other seven interviews were conducted 
between 25th August and 1st October. All interviews took place in the Psychology 
department in Cardiff University. All sessions were scheduled for 1 hour, with the duration 
of the interview varying between 20-50 minutes. All participants were paid £6.00 for the 
hour, plus an additional £2.50 for transport costs if required. 
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Participants were recruited from the Community Panel of the Cardiff University Psychology 
department. This panel is maintained by the department by advertising for paid or 
voluntary participation in psychology studies in the Cardiff area. After ethical permission 
has been granted, researchers may have access (for a fee) to names and contact details of 
potential participants. Table 5.2 summarises demographic information for each 
interviewee.  
Table 5.2 
Participant information for the semi-structured interviews (phase 1) 
ID  
No.a 
Name 
(altered for 
confidenti-
ality) 
 
Date of 
interview 
 
 
Gender 
 
 
Age 
 
Highest educational 
qualification 
 
 
Occupation 
01 Mary 22/05/2009 Female 35 Postgraduate Chaplain 
02 James 27/05/2009 Male 67 Postgraduate Retired 
03 Abby 28/05/2009 Female 20 Still studying Student 
04 Peter 29/05/2009 Male 60 Postgraduate Retired (engineer) 
05 Laurence 01/06/2009 Male 50 Postgraduate Police 
06 Fiona 02/06/2009 Female 67 Postgraduate Retired (Education) 
07 Ian 02/06/2009 Male 46 O-levels Not provided 
08 Kate 03/06/2009 Female 23 A-levels Secretary 
09 David 05/06/2009 Male 65 Not provided Lecturer (IT) 
10 Emma 12/06/2009 Female 66 Postgraduate Retired 
12 Maggie 15/06/2009 Female 60 O-levels Retired 
13 Charlie 16/06/2009 Male 58 Postgraduate Retired 
14 Bethan 18/06/2009 Female 54 Postgraduate Tutor 
15 Julia 25/08/2009 Female 51 Post graduate Freelance copy editor 
16 Sally 08/09/2009 Female 44 Post graduate Nurse 
17 Laura 09/09/2009 Female 21 Still studying Student 
18 Tom 09/09/2009 Male 29 Degree Administrative 
Assistant 
19 Rachel 17/09/2009 Female 29 Postgraduate Education Officer 
20 Matthew 30/09/2009 Male 30 HND  Council Worker 
21 Tina 01/10/2009 Female 38 Postgraduate IT Programmer 
a Interview no. 11 was not recorded/used. 
The aim of this research phase was to investigate general understanding and beliefs about 
various aspects relating to RE, therefore the sampling strategy aimed to obtain a cross-
section of views. A heterogeneous sample was sought to try and ensure diversity of 
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interviewees, hence both men and women in all age groups were contacted. Furthermore, 
the panel administrator was asked to supply contact details of people with diverse 
educational and occupational backgrounds. On average, the sample is well educated (over 
half say they have a postgraduate degree3) with the youngest interviewee being 21 and the 
oldest being 67 years old. 12 women and 8 men were interviewed. Participants were not 
told what the study was about prior to attending. 
5.3.2 Interview style and content 
The interview was semi-structured, enabling participants to freely and openly express their 
views and opinions in their own words (Oppenheim, 1992). Participants were first 
welcomed and introduced to the general nature of the study. They were made aware of the 
recording and confidentiality issues and signed and dated a consent form. 
Participants were told that the research would start with some specific questions about 
energy but that they should feel free to say whatever comes to mind, enabling a 
conversation rather than a question-and-answer session. At the end of the interview, 
participants were thanked and paid. They were also provided with a debrief form 
explaining the purpose and main aims of the research. The interview protocol (Appendix 
5.1) was made up of four broad sections. 
The first two sections of the protocol were designed to be quite structured and followed a 
similar pattern for all participants, whereas the following sections were much more open to 
exploration; depending on the participants‘ own views. This approach allowed some pre-
determined questions to be investigated systematically, while also then allowing freedom to 
explore emerging themes. The initially tighter structure also allowed participants to ease 
into the topic of energy (technologies), especially if they had not thought about these 
topics before. 
 
 
                                               
3 The administrator of the community panel was asked to provide equal numbers from various educational 
backgrounds, but it is possible that the panel itself is biased towards higher educated individuals and/or 
higher educated individuals were more likely to respond to the subsequent request to take part in the 
research. 
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Section 1: Understanding and evaluation of renewable energy 
Participants were first asked whether they had heard of RE and what the term means to 
them. This was followed by exploration of personal opinion, advantages and disadvantages 
of RE. 
Section 2: Perceptions of specific technologies: TASK 
This was then followed by a task in which participants were randomly provided with one 
energy source at a time. They were asked what spontaneously comes to mind and how they 
would then evaluate the technology in terms of using it for electricity generation. To enable 
this task, short vignettes for each technology were provided. These information cards 
(Appendix 5.2) were designed to provide unbiased, non-technical, but basic information on 
how the technology works4. Some participants used these more than others. Participants 
were also asked to rate the technology on a scale from -5 (very negative) to +5 (very 
positive). The scale was printed on an A4 piece of paper to aid this exercise. Technologies 
included in the task: Coal, natural gas, oil, nuclear power, wind power, solar power, tidal 
power, wave power, hydro power and biomass. 
Section 3: Further focus on the use of renewable energy 
The task was followed by further discussion on the use of various energy sources, mostly 
driven by the participant. They focused on personal experience, locality, and the role of 
renewable or other technologies in the energy system. Participants were encouraged to 
provide further views on all technologies in relation to one another. 
Section 4: Climate change, energy security and energy futures 
Towards the end of the interview, participants were also prompted on their views about 
CC and ES (if they had not mentioned these topics previously). If they had not discussed 
energy futures prior to this, participants were asked what role they see RE playing in the 
future. 
5.3.3 Interview data analysis 
The interviews were audio-recorded and then transcribed by the researcher after which 
they were transferred into Nvivo 2.0 for coding. The analysis strategy was based on a 
                                               
4 Basic information was taken from the DECC website (June 2009) and changed to sound similar across 
technologies and include information on CO2 emissions.  
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hierarchical coding procedure (Robson, 2002) where general categories were coded first 
(e.g. wind energy) and more specific coding was primarily done within these general codes 
(e.g. evaluations relating to wind energy). Comparisons between codes were also made 
throughout the analysis. Coding was split into broadly two processes.  
1. Systematic coding for content and themes within previously specified codes 
(questions): 
Systematic content coding of answers within section 1 of the interview protocol was used 
to analyse energy source awareness, understanding of RE, and perceptions of advantages 
and disadvantages of RE (see sections 6.2, 6.3, 7.2). Systematic content coding was used 
because this section of the interview protocol contained previously identified questions of 
interest, e.g. what ideas people draw on to evaluate and understand RE. The remainder of 
the interview, although still semi-structured, was more exploratory in nature and was 
therefore subjected to a more thematic analysis (Braun & Clark, 2006). This involved some 
pre-defined interests (e.g. does CC play a role in evaluations around RETs?) but also 
allowed for new, emerging themes. 
2. Emerging themes/concepts were coded using principles of thematic analysis.  
Thematic analysis includes breaking the text into data units and analysing these units by 
searching for, and continually reviewing, meaningful categories and themes throughout the 
transcripts. Each code or category is also analysed for subtle variation and complexity 
(Braun & Clark, 2006). For the current research, this was done primarily using a 
hierarchical coding procedure: Initially, every time one of the six RETs was mentioned 
(either prompted or unprompted) this was coded (e.g. as solar) for each individual 
transcript. Within these RET codes, most of the further analysis and themes were coded 
and analysed. All transcripts were also analysed to discover additional themes and insights 
not covered by the above strategies (e.g. visions for energy futures, role for CC discourses) 
―to discover variation, portray shades of meaning and examine complexity‖ (Rubin & 
Rubin, 2005). Chapter 6 and 7 present the results of this analysis. Chapter 6 analyses what 
the public understand by RE and Chapter 7 examines perceptions of individual 
technologies including positive and negative evaluations, the role for conditional support 
and the difference between abstract and concrete evaluations (principle vs. practice). 
Finally, the RE context was also analysed, examining different visions for RE futures as 
discussed by participants as well as spontaneous associations with CC and ES discourses. 
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5.4 Phase 2 - Cardiff household survey on energy and the 
environment 
The next research phase involved a survey investigating beliefs and attitudes about RE and 
relevant contextual issues, primarily CC and ES. The aim of this research phase was to 
further investigate public attitudes toward RE in general and specific beliefs about 
technologies. It was also the aim to investigate relationships between CC, ES and RE 
opinions.  
5.4.1 Questionnaire design and structure 
To some extent, the findings from the interviews in phase 1 influenced the construction of 
several sections in the questionnaire. The interviews were able to provide a more detailed 
and insightful picture into public understanding and evaluation of RE technologies and 
surrounding context, but they could not systematically test associations between different 
beliefs. 
The questionnaire comprised 9 pages of questions (plus one cover page), which were 
grouped into 6 sections. Each section is briefly described below, but detailed information 
about questions (e.g. wording etc.) can be found in the questionnaire in Appendix 5.3. 
Further information on how these questions were used in the analysis can be found in 
chapter 8. 
 Section 1: Views about energy technologies  
o First associations with ―renewable energy‖ (open-ended question). Answers 
were content coded as discussed in section 6.4. 
o Positive and negative feelings towards RE (5-point scales) 
o Favourability towards 10 energy technologies (5-point scale, ―never heard 
of‖ option). This question was replicated from Spence et al. (2010b)5.  
o Five matrix questions (agree-disagree scales) about specific beliefs and 
characteristics of five RETs: solar energy, biomass, tidal energy (including 
one question about the Severn Barrage development) and wind energy. The 
‗characteristics‘ statements were developed from previous literature and the 
P1 interviews. Some of the statements were common to all five 
                                               
5 Spence et al. (2010b) conducted a UK national survey investigating public perceptions of climate change 
and energy futures from January to March 2010. The results for their national (N=1822) and Welsh sub-
samples (N=260) will be a useful comparison for the findings from the Cardiff survey. The researcher 
(Christina Demski) was involved in the design of parts of the 2010 national survey and therefore had access 
to the original data set. 
83 
 
technologies; whereas others were specifically developed for a specific 
technology (e.g. ―Wind energy is very noisy‖).  
 
 Section 2: Views about climate change (mostly replicated from Spence et al., 2010b) 
o Belief in CC: yes, no, I don‘t know answer options 
o Belief in human causes of CC 
o Concern, worry and anxiousness around CC (4-point scales) 
o 11 statements about impacts and nature of CC (agree-disagree scale). Five 
items measured scepticism and uncertainty around CC (e.g. ―most scientists 
agree that humans are causing climate change‖) which are used in further 
analysis (see chapter 8). 
 
 Section 3: Views about energy security 
o Concern (4 point-scale; + ―I don‘t know‖ option) for ES aspects was 
measured using 10 items (2 items per hypothetical construct: dependency, 
cost, reliability, vulnerability of supply (chain), future supply). 
o Belief in gas/oil and coal running out (answer options from ―in the next 10 
years‖ to ―never‖ including ―I don‘t know‖) 
As mentioned in previous chapters, measuring public concern over ES is relatively novel, 
therefore a new scale was created as part of this thesis. Appendix 5.9 summarises the very 
limited existing research and presents the thinking behind how the scale was created 
(including some piloting). It should be noted that Spence et al. (2010b) also used an ES 
scale derived from the same piloting; however, the scale used in this research has been 
altered to further include more items (see chapter 8 for details). The use of this scale and 
any possible further development are discussed in the following chapters. 
 Section 4: Views about energy futures  
It was decided to include a range of new and exploratory questions which were designed as 
a result of findings in the interviews.  
o Preference for ES or CC goals was measured using a 5-point scale were 1-2 
indicates a preference for ES, 3 indicates equal importance of both and 4-5 
indicates a preference for CC.  
o Respondents were asked to provide their ideal and realistic RE 
contributions to the energy mix in 20 years. These were coded on a 10-
point scale representing 0-100% contributions.  
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o 5-point scales were used to measure support and opposition towards 5 
energy source developments in your area (solar panels, wind farm, coal 
power station, nuclear power station, biomass plant). 
 
 Section 5: Views about the environment in general  
o Environmental worldview was measured using the New Ecological 
Paradigm6 (NEP) scale devised by Dunlap & Van Liere (1978) and widely 
used in the field (e.g. De Groot & Steg, 2008; Poortinga & Pidgeon, 2003). 
Following Hawcroft & Milfont‘s (2010) recommendations, the full 15-item 
scales was used with a 5-point response scale. For specific theoretical 
constructs measured see Dunlap (2008) or Appendix 8.17. 
 
 Section 6: Demographic measures and comments 
o Gender, age, educational qualification, voting intention and working status. 
Space was also provided for additional comments.8  
Four questionnaire versions were used because the sections on CC and ES were 
counterbalanced to avoid influencing responses in section 4. The questions on positive and 
negative feelings towards RE in section 1 were also counterbalanced. The presentation of 
sections and questions was kept simple with clear instructions for all questions. All 
questions required participants to tick boxes only (Likert-type scales mostly), with the 
exception of the first question which asks respondents to list their first three thoughts 
when thinking of RE. 
A cover page provided the respondents with basic and clear information about the 
questionnaire. This included number of questions, estimated time to take the survey, 
instructions on how to complete the survey, and reassurances that no special knowledge is 
required. It also included clear information on how to return the questionnaire. The 
Cardiff University Logo was clearly displayed at the top. 
                                               
6 The NEP was originally called the New Environmental Paradigm scale, a name still commonly used. 
7 The 7-even numbered items in the scale were re-coded so that higher scores indicated pro-environmental 
responses (Appendix 8.1). 
8 129 respondents left comments. Some respondents critiqued the questionnaire (badly worded questions, 
ambiguous questions, not enough on nuclear power etc.) while others were very positive about it (e.g. 
thought-provoking, well constructed questionnaire etc.). Perhaps unsurprisingly, some respondents expressed 
frustration at being constrained by the answer choices and wished to provide more complex or nuanced 
opinions. Respondents also commented about their concern over the planet, environment and climate 
change, and discussed their favourable views about various RETs and need for behaviour change (and other 
views on energy futures). A few expressed concerns about energy security (e.g. should be less reliant on other 
countries etc.) and others expressed their views on climate change being a natural phenomenon (or 
scepticism about its existence). 
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5.4.2 Sampling strategy and procedure 
A total of 1,963 questionnaires were delivered during May and June 2010 in five areas in 
Cardiff (using the principles of stratified random sampling as much as resources allowed, 
Robson, 2002).  The aim was to obtain a representative sample of the population within 
Cardiff. Every effort was made to achieve a sample as close to nationally representative as 
possible in terms of age, gender, and socio-economic background, including varying levels 
of education9. Sampling was restricted to residential houses and relatively safe areas. 
Nonetheless, the five areas in which sampling took place were chosen carefully using data 
from the 2001 census. 
Details about the five Cardiff sampling areas can be found in Table 5.3 and their locations 
are displayed in Figure 5.1. Areas were primarily chosen based on approximate social 
grade10 as measured in the 2001 census. Initially, the aim was to select two lower output 
areas per middle output area11 (e.g. in Area 002, areas 002A + B were chosen); however it 
soon became evident that not all streets were accessible or suitable and in some cases 
neighbouring areas were also included. Table 5.3 describes the main characteristics of 
residents in each sampling area. Hence areas A and B were chosen because the census data 
indicated a high level or residents from social grades AB and C1. Areas D and E were 
chosen because they have a higher percentage of people characterised as social grade D 
and E. Finally area C was chosen because it indicated a quite equal spread across social 
grades including social grades C1 and C2. The areas were also chosen because they 
represent residential areas in both central and suburban Cardiff (avoiding known student 
areas). The chosen areas also represent slight oversampling of lower social grade areas 
because it was expected that these would show lower response rates (Dillman, 2007). 
                                               
9 It was not possible to measure the social grade of respondents and therefore these demographic factors 
were used as indicators instead. 
10 Approximate social grade definitions (see www.neighbourhood.statistics.gov.uk for more detail) 
AB: Higher and intermediate managerial / administrative / professional  
C1: Supervisory, clerical, junior managerial / administrative / professional 
C2: Skilled manual workers 
D: Semi-skilled and unskilled manual workers 
E: On state benefit, unemployed, lowest grade workers 
11 The 2001 census data is split into geographical areas for ease of analysis called Super Output Areas, further 
divided into Middle and Lower Output Areas for comparison of key statistics in each area. Lower output 
areas have a population of around 1,500, Middle output areas have a population of around 7,200. 
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Figure 5.1. Sampling areas for the Cardiff survey (P2). ©Google – Map data ©2011 Tele Atlas 
Table 5.3 
Cardiff survey sampling area characteristicsa 
Sampling 
area 
Lower layer census 
areas (2001 census) 
 
Profile of area 
Area A 
Thornhill 
002A + B AB or C1 social grade, suburban, low unemployment, 
single/married, highly qualified, high home ownership 
Area B 
Pontcanna 
034 B +D (+ one 
street in 034C) 
Mostly AB and C1 social grade, urban, low 
unemployment, single (some married), highly qualified, 
mostly home ownership (some rented)  
Area C 
Llandaff 
North 
023 C +D + E + F Quite evenly spread across all social grades, but highest 
C1, D and E, urban, some unemployment, single/ 
married, lower qualifications, some home ownership/some 
council housing 
Area D 
Fairwater 
027D + 031 A + B + 
C 
Mostly D and E and C1 (C2) social grade, suburban, some 
unemployment, single/married, high % with no 
qualifications, some home ownership/some council 
housing 
Area E 
Llandrumney 
015 A + B (a few 
houses in 007C) 
Mostly C1 and E social grades (little AB), suburban, high 
unemployment, single/married, high % with no 
qualifications, some home ownership/some council 
housing 
aInformation taken from www.neighbourhood.statistics.gov.uk; based on middle output areas. 
Area A 
Area B 
Area C 
Area D 
Area E 
 
 E 
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It was deemed unsafe for the researcher to meet residents directly; therefore a part-postal 
procedure was used (questionnaires were dropped through the letterbox and either 
collected or mailed back). In most streets, every second house was provided with a 
questionnaire; with a few exceptions12. The procedure for data collection consisted of three 
major phases and follows that recommended by Dillman (2007). For example, pre-
notification and reminder stages are used, which have been found to increase response 
rates. All materials (e.g. notification postcard, welcome and reminder letter) can be found 
in Appendix 5.4-5.6. 
1. Pre-notification: An information postcard informing the resident(s) of the forthcoming 
survey was distributed, a week before the actual questionnaire was distributed. It informed 
possible respondents that their address has been chosen to take part in a Cardiff University 
survey on energy and environmental issues. It briefly introduced the survey and the value 
of their contribution. A list of addresses was careful recorded. 
2. Distribution of questionnaires: A week after pre-notification, the questionnaires were 
distributed to the previously recorded addresses. The delivered A4 envelope included a 
welcome letter, which informed the participants of the reasons for the research and any 
information usually required on the consent form (e.g. anonymity). Respondents were 
asked to return the completed questionnaire either by using a pre-paid envelope or by 
leaving it outside their front door using a provided plastic bag that is then collected on a 
specified day. The collection date was specified on the front of the questionnaire. Each 
questionnaire had a unique (random) 4 digit number assigned to it, which was linked to an 
address. A letter in front of the number indicated the sampling area (e.g. A4213 would 
have been distributed in area A). All collected and returned questionnaires were taken off 
the address list. The addresses that did not return a questionnaire received a reminder (see 
below). After the reminders were delivered, the list of addresses was destroyed to 
anonymise the data. 
3. Reminders: Approximately two and a half weeks after the initial questionnaire was 
distributed, a reminder and a second copy of the questionnaire were distributed to all those 
addresses that had not yet returned their questionnaires. At this point respondents were 
asked to use the prepaid envelope to return the completed questionnaire.  
                                               
12Sometimes more houses were skipped if they were inaccessible at the time, for example, if dogs were 
present. 
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The aim was to deliver a total of 2000 questionnaires, 400 in each area. However the real 
number of distributed questionnaires deviated from this mainly because return to some 
addresses after notification was not possible due to safety concerns (e.g. in one case there 
was a disturbance on the streets, blocking about ten houses). The next section will outline 
exact distribution and response rates in each area. Questionnaire distribution and collection 
took place over a 6 week period and split in half, doing 1000 distributions a week. The data 
collection phases for each of the areas can be viewed in Table 5.4. 
 Table 5.4 
 Summary of data collection phases in May/June 2010 for the Cardiff survey 
 Week 1 
10/05-16/05 
Week 2 
17/05-23/05 
Week 3 
24/05-30/05 
Week 4 
31/05-06/06 
Week 5 
07/06-13/06 
Week 6 
14/06-20/06 
Area D, 
E & half 
of B 
Pre-
notification 
(Tue/Wed) 
Questionnaire 
distribution 
(Thur/Fri) 
Collection 
(Mon/Tue) 
 Reminders 
distribution 
(Tue/Wed) 
 
Area A, C 
& half of 
B 
 Pre-notification 
(Tue/Wed) 
Questionnaire 
distribution 
(Thur/Fri) 
Collection 
(Tue/Wed)a 
 Reminders 
distribution 
(Tue/Wed) 
aCollection did not take place on the 31st May 2010 because it was a Bank Holiday, therefore the second phase of 
collection was pushed back to Tuesday/Wednesday. 
5.4.3  Response rates 
Table 5.5 summarises distributed and returned questionnaires (completed or partially 
completed) for the five sample areas. Those questionnaires that were returned empty, or 
where only very few questions were completed, are not counted13. Overall, 26.5% of 
people returned their questionnaires. This is quite a low response rate but compares with 
other similar unsolicited postal surveys done in the UK (Dillman, 2007; Whitmarsh, 2011). 
Of course, a moderate response rate increases the likelihood of sample bias and this will be 
kept in mind throughout the analysis (Dillman, 2007). The length and topic of the 
questionnaire most likely contributed to the response rate; this is also likely to cause a 
response bias where people interested in the topic are more likely to return the 
questionnaire. 
Section 5.6 examines the demographic characteristics of the current sample in more detail 
and compares the it to the nationally representative sample in Spence et al. (2010b) to 
provide an indication of how this sample may be different. (Also see Appendix 5.7 for a 
                                               
13 If one or more entire sections of the questionnaire were not completed, these were excluded from the 
analysis, with the exception of the demographic section. 
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detailed demographic breakdown per sampling area). From Table 5.5 and 5.7 it is evident 
that respondents in areas with higher social grades were more likely to return the 
questionnaire, in turn resulting in a more highly educated sample (Table 5.7). The analysis 
in chapter 8 will show that the sample might also be slightly biased towards people who are 
more concerned or involved with environmental issues. However further analysis will 
show that the findings still compare and are actually in line with findings from similar 
questions on other surveys. It could also be argued that the main purpose of this survey 
was not to present representative views, but rather it was more interested in exploring 
relationships between measures. 
Table 5.5 
Response rates for the sampling areas in the 2010 Cardiff survey. Overall response rate is  
highlighted in red. 
Area Distributed Returned Response rate 
within area 
% of returned 
questionnaires 
A 382 129 33.8% 24.8% 
B 416 148 35.6% 28.5% 
C 388 61 15.7% 11.7% 
D 392 103 26.3% 19.8% 
E 385 79 20.5% 15.2% 
Total 1963 520 26.5% 100% 
5.4.4 Data analysis  
All data was coded into SPSS 16.0.2 and every third participant was rechecked. Generally 
higher scores were used to indicate agreement or higher concern, scepticism, support, 
favourability etc; where necessary items were re-coded to reflect this. The data was 
screened for any abnormalities, outliers, and violation of normality to decide on the 
appropriate statistical analysis for each variable. Reliability analysis was conducted for any 
scales. The specifics of each analysis can be found in chapter 8 alongside the discussion of 
results. Note not all of the questions in the questionnaire were ultimately used in the 
analysis; however, the results (percentages) are presented in Appendix 8.1 alongside the 
other findings. 
Parametric tests (t-test, ANOVA) were used to test for significant differences between 
measures, and non-parametric versions were used when the assumptions of normality was 
violated. Follow-up tests were used with Bonferroni corrections in both cases. Chi-square 
tests were used in case of categorical variables (Field, 2009). 
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Correlations (both parametric and non-parametric) and regressions were used to examine 
relationships between various variables. Linear regressions were used for continuous 
dependent variables (e.g. RE ideal contributions), however in most cases variables were 
highly skewed. This is not surprising considering a majority of people are generally found 
to be favourable towards RE and hence a normal distribution of responses was not 
expected. Because of this, ordinal and logistic regressions were also utilised. Although 
ordinal regressions were favoured, they were not always suitable (e.g. test of parallel lines 
violated; Norusis, 2011). The groups used in logistic regressions were carefully selected to 
make sense in line with the measure (e.g. support, neither support nor oppose, oppose). 
Further details on each specific analysis are provided in chapter 8. 
5.5 Phase 3 - Online study: Wind farm decision pathways 
The third phase of research used an anonymous online questionnaire, which was 
distributed to an online panel of respondents using a recruitment company. The survey 
was partly based on the decision-pathways methodology first created by Gregory et al. 
(1997). The survey used a series of linked questions concerning people‘s attitudes towards 
the use of wind farms; hence more detailed viewpoints can be investigated while 
attempting to uncover underlying reasoning and values. It also used a set of more novel 
questions to investigate more detailed opinions (e.g. aesthetic evaluation of wind farms, 
strength of opinion). The design phase for this method is of critical importance and will be 
outlined here but specific features are discussed as the results are presented in chapter 9. 
5.5.1 Online research methodologies 
The decision-pathway (DP) survey was conducted online for multiple reasons. However, 
because online research methodologies are a relatively new method of collecting data, some 
of the relevant issues will be highlighted. 
There are many advantages to using online surveys, especially when limited resources are 
available (Evans & Mathur, 2005). The DP survey was conducted online using specialist 
software, primarily because it required that respondents only answer follow-up questions 
that are applicable to them. This is easily done using skip-logic functions on advanced survey 
software. Furthermore, online surveys are inexpensive and time efficient (both for data 
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collection and input) compared to paper or telephone surveys. Using an online recruitment 
panel, alongside participant quotas, also allows more control over the sample hence it is 
possible to access a larger spread of the UK population with relatively limited resources 
(e.g. compared to the paper survey done in Phase 2 which relied on respondents from the 
predominantly urban Cardiff area only). 
Many of the issues that have to be considered when designing traditional or non-internet 
surveys also have to be considered when using an online approach (Hewson, Yule, 
Laurent, & Vogel, 2003). These include presentation, question length and type, response 
bias, non-response bias and response error etc. For example, sampling error and biases 
exists in online surveys as much as they exist in paper-surveys, although there is evidence 
that non-response to items is actually lower in online versions (Hewson et al., 2003).  
Internet samples might be very different from the general population, which is problematic 
for studies that aim to generalise their findings. The initial belief about online samples was 
that they consist predominantly of technologically proficient, educated, white, middle-class 
males (Hewson, 2003). However, this is becoming increasingly untrue especially in 
countries like the UK where access to the internet is widespread and rapidly growing. For 
example, the Office of National Statistics reported in 2010 that 77% of the UK population 
accessed the internet regularly, 60% of those daily (ONS, 2010). On the other hand, those 
who had never accessed the internet were more likely to be over 65, widowed, on low 
income or without any formal qualifications. Hence this population will be difficult to 
reach using online surveys. 
Furthermore, when using internet samples, it is also difficult to recruit a random sample of 
participants because the ‗internet-user population‘ is difficult to define in itself. As Kraut, 
Olsen, Banaji, Cohen & Couper (2004) point out, ―no sampling frame currently exists that 
provides a random sample of Internet users‖ (p. 107). However to address these issues 
inherent in internet samples, various techniques are available. These include using quotas, 
collecting a host of demographic variables and targeted sampling that does not rely on 
posting a survey web link on websites (Hewson, 2003). This ensures that one can make use 
of the fact that the internet allows you to access a more diverse population sample, while 
still addressing sampling biases and randomisation problems as best as possible. For this 
reason, a recruitment company was used to access an online panel of respondents 
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according to age and gender quotas. This is also in line with Evans and Mathur‘s (2005, p. 
209) recommendations: 
Quotas and screening can help to target the proper respondents in a 
demographically balanced manner. In addition, panelists have already agreed to 
participate in online surveys, been screened for online activities, and answered 
demographic and other background questions. 
As the following sections will show, to ensure the best quality survey was produced with 
the available resources, suggestions from Hewson (2003) were followed in the design, 
implementation and sampling, e.g. piloting the survey on various computer versions, 
limiting questions per page etc.  
5.5.2 Questionnaire design and structure 
The design of the DP questions was carefully considered. The design of the overall 
structure and of specific questions is much tied to the results (and very important for the 
interpretation of the findings); therefore the specific design features of this survey will be 
discussed in chapter 9 in conjunction with the findings of the survey. However the 
rationale and general structure will be outlined here. 
This last research phase primarily aims to show that people hold more nuanced opinions 
about wind farms even at a general level and that these matter even though they might be 
quite flexible attitudes. Hence support for wind energy/farms should not be taken for 
granted. A new methodology is tested to see if it would be useful for this kind of 
investigation. It was chosen because it will allow a larger sample (representative) to express 
opinions beyond those of support-oppose (or favourability) as it is usually the case in the 
survey literature (e.g. McGowan & Sauter, 2005).  The profiles and pathways created by 
answering a series of questions are based on previous literature (both survey and local case 
studies) and findings from P1 and P2. 
Online software was used to construct and host the questionnaire (Qualtrics Labs, 2010). 
The Qualtrics software was suitable for the design of the survey and able to provide a 
professional and attractive survey. It was piloted extensively on various browser and 
computer formats to ensure compatibility. The questionnaire consisted of 4 sections, 26 
questions (excluding quotas) and a total of 75-77 items depending on which pathway 
respondents chose. It was estimated that this would take between 15-30 minutes to 
complete. At the beginning of the questionnaire, respondents were reassured that no 
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special knowledge is required and that all types of opinions are sought. The main wind 
farm decision-pathway questions are covered in section 2. The question tree, which 
determined which profile/pathway respondents were assigned to, can be found on page 
193 (Figure 9.2). The specifics of each of the follow-up questions will be discussed in 
chapter 9. The entire questionnaire can be found in Appendix 5.8. 
Structure of DP survey: 
Quotas: Before the survey was started, respondents were asked to provide age and gender 
information. It was explicitly said that this was to check quotas to collect a nationally 
representative sample.  
Section 1: Energy source favourability 
After the consent page, respondents were asked to indicate their favourability 
towards 10 energy sources. This is the same question as in P2. This time the 10 
energy options were randomised.  
Section 2: Wind farms 
Respondents were provided with basic information about wind energy and the fact 
that using large-scale wind farms to produce electricity may be an option for the 
UK in the future. This section was the longest and consists of three question types: 
- Wind farm semantic differentials: Respondents were asked to complete a set of 
affective (e.g. hate-love), cognitive (useful-useless) and general evaluative 
(support-oppose) semantic differential scales (based on Crites, Fabrigar, & 
Petty, 1994). However these scales did not provide any new insights (e.g. 
beyond general wind energy favourability) and were intercorrelated (Pearson‘s 
r= 0.82-0.89). They were subsequently not used in the analysis relevant for this 
thesis. 
 
- Profiles/Decision-pathways: All questions were mandatory as answers determined 
which question was presented next. Respondents were first made aware of the 
fact that both onshore wind farms and offshore wind farms exist. They were 
then asked to think about their views on onshore wind farms. Therefore 
respondents were asked whether they support or oppose the use of onshore 
wind farms in the UK in the next 20 years. Answer options included: generally 
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support the use of onshore wind farms in the UK, generally support the use but would prefer 
them being placed out of sight, and generally oppose the use of wind farms in the UK. The 
same was then repeated for offshore wind farms. Depending on the answers 
respondents were then allocated to one of nine possible profiles, which each 
had their own follow-up questions that are outlined in the question tree (Figure 
9.2). The follow-up questions were designed to reveal reasons for opinions and 
to provide opportunities to express more specific viewpoints.  
 
- Wind farm opinions: All respondents answered these questions (mandatory), 
which were designed to provide an overall account of wind farm opinions that 
are comparable across different groups of respondents. Questions included 
overall opinion on wind farms, strength of opinions, aesthetic evaluations of wind farms, 
reaction if a wind farm was proposed “in your area”. Finally respondents were asked if 
they had any experience with wind farms (if yes, what kind of experience)14 and 
whether they would like to leave any further comments. These comments were 
analysed as part of the results. 
Section 3: Climate change and energy security 
Section 3 covered both CC and ES views. The order of CC and ES question blocks 
was counterbalanced. 
- The CC questions were the same (apart from the addition of one item) as in the 
Cardiff survey (although fewer items were used). Respondents were asked 
whether they personally think the climate is changing (yes/no/I don‘t know), 
what they think the cause of CC is (natural vs. human) and how concerned, 
worried and anxious they are about CC (4 point-scales). Finally, they were 
asked to indicate their agreement (5-point scale) with 9 randomised statements 
about CC.  
- ES concern was measured in the same way as in the Cardiff survey (P2). This 
time the items were presented in random order.  
 
 
                                               
14 15.8% of the respondents said they had experience with wind farms. Although not presented here in detail 
most people indicated that they see a wind farm on a regular basis either near their home or a place they pass 
by often. 
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Section 4: Values 
General values were measured using a subsection of Schwartz‘s values inventory 
(Schwartz, 1994). Due to time constraints, only 15 values were used, which have 
been used in previous research (Stern, Dietz, & Guagnano, 1998) and represent 
altruistic, biospheric, egoistic, openness to change and conservation value clusters 
(although only the first three were used in subsequent analysis).  Respondents were 
asked to rate the importance of the presented values as life-guiding principles. The 
standard 9-point scale was used (including labels: opposed to my values, not 
important, important, very important and of supreme importance). Responses were 
screened according to Schwartz (2009) to remove participants who did not answer 
enough of the items (over 30% missing) or did not show any variability (12/15 
items with the same answer). Therefore 43 participants were removed before 
further analysis. Value ratings were centred on the mean for further analysis to 
account for response tendencies (Schwartz, 2009). 
Section 5: Further demographics 
- Highest educational qualification, working status, voting intention 
An information page was presented to all respondents, which included information on the 
topic and type of survey, estimated duration, use of anonymous data, and contact details. 
Consent was assumed if participants continued and completed the questionnaire. The 
debrief page thanked the respondent and provided further details about the study rationale, 
as well as reproducing contact details.  
To increase responses and minimise non-response the design was kept neutral and simple. 
A black 12-point Arial font was used on a white background. All question text was also 
highlighted by making it bold. A progress bar was used. Questions and instructions were 
made as clear as possible, Likert-type scales with radio buttons were used for most 
questions which aided ease of use. Questions were presented one at a time in the decision 
pathway sections. In the other sections a few questions per page were presented, if they 
were of a similar nature. The Cardiff University Logo was displayed on top of all pages.  
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5.5.3 Sampling strategy, procedure and participants 
The aim of this research phase was to gain a sample as close to nationally representative as 
possible. Therefore, in order to ensure a diverse range of respondents, age and gender 
quotas were used. The quotas were based on the 2001 census (UK population) and are 
summarised in Table 5.6. Note that the age and gender quotas were independent of each 
other. The quotas had to be revised slightly when data collection took place15 because it is 
difficult to recruit older people using an internet sample.  
Table 5.6 
Gender and age quotas and subsequent sample demographics in the decision- 
pathway survey 
 
Quota 
Quota based on 2001 
census data 
Actual numbers 
collected (N=510) 
Actual numbers used 
(total N=499)a 
Gender    
     Male 49%    245/500 246 241  48% 
     Female 51%    255/500 264 258  52% 
Age    
18-24 12%    60 63 61    12% 
25-34 16%    80 86 80    16% 
35-44 19%    95 98 96    19% 
45-54 17%    85 87 86    17% 
55-64 15%    75 80 80    16% 
65-74 11%    55 59 59    12% 
75+ 10%    50 37 37     7% 
a11 participants were deleted from the original sample for a range of reasons (see text  
section 5.5.4.1 for more details) 
 
Data collection took place through a recruitment company called Maximiles, which 
provides its members with free rewards in exchange for loyalty points, which can be 
collected by shopping online, completing surveys, registering for services etc. Maximiles 
have a panel of 950,000 UK opt-in members representative of the population as a whole. 
They make use of a pre-qualification system and extensive monitoring. Members can only 
complete a limited number of surveys in a specified time. 
Data collection took place over 3 days (Tuesday 23rd– Thursday 25th November 2010). To 
ensure that respondents were recruited from a diverse socio-economic background, the 
survey was distributed to members with differing educational backgrounds as specified by 
the researcher (18% No qualifications, 26% GCSE‘s, 25% A Levels, 25% Bachelors 
                                               
15 Also note that sometimes quotas were overrun as several people were doing the survey at the same time 
and quotas were only incremented once data was submitted. 
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Degree or similar, 6% Postgraduate/Phd)16. The survey was distributed to panel members 
from all regions in the UK. 
Respondents received an email from Maximiles with individualised links to the survey. 
They were only provided with information on the duration of the survey and the available 
incentive points. If the link was clicked, they were directed to the welcome page. If quotas 
were full, respondents got redirected to a standard Maximiles site which informed them 
that they did not fit the desired demographics for this survey. If the quotas were still open, 
they were directed to the consent page and started the survey. Participants could only do 
the survey once. Information was also gathered about date, time and duration of response 
to detect any unusual responses. 
Emails were sent in three stages. The initial stage aimed to collect about 50 responses to 
make sure the survey and collected data was working correctly. After this, further emails 
were sent out according to the above specifications (gender and age quotas, educational 
background, and geographic locations) to collect another 250 responses. The last send was 
targeted towards specific age and educational groups (older, lower education) to try and 
gain a representative sample. A very small send was also done at the very end to gain more 
respondents in the 75+ age group. 
Overall the sample is a relatively good representation of the UK population; section 5.6 
provides a closer look at the specific characteristics and compares them to both the Cardiff 
survey and the Spence et al. (2010b) samples. Response rates are not known, because the 
recruitment company did not provide this service. However, response rates are not very 
indicative when using quota sampling and demographic information should be consulted 
instead. In this case, the demographic data does suggest that the sample is close to 
representative of the UK population (Dillman, 2007). Response biases are however still 
possible of course. The main biases may come from the fact that internet-user might be 
different to non-internet users (e.g. non-internet users usually have lower income, Hewson, 
2003), or that more people who had an interest in the topic completed the questionnaire. 
Two further characteristics of the study could have influenced the results. Firstly, only 
people who responded within two days of receiving the email were able to take part (at this 
point the quotas were full) and secondly respondents received incentives for completing 
the survey. The use of incentives may have resulted in less of a response bias (e.g. only 
                                               
16 These percentages were based on those in the Spence et al. (2010b) national sample. 
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people interested in the topic fill out the questionnaire) but it may also increase the number 
of people who only complete the questionnaire to obtain the incentive (e.g. did not take it 
seriously). 
5.5.4 Data analysis 
5.5.4.1 Deletion of participants 
510 completes were recorded when the quotas had been filled. 11 participants were deleted 
based on their data. The online questionnaire recorded how long respondents took to 
complete the survey; based on this data, seven participants were removed because they 
completed it in less than 3:30 minutes. The 3:30 minute cut-off is quite liberal but it was 
decided that it is possible to complete the questionnaire within this time if one of the 
shorter pathways was chosen and/or the instructions were not fully read (which of course 
may also influence the results). The 3:30 time cut-off represents a trade-off between 
eliminating those participants that simply clicked through the survey for the incentive, 
while still including those participants that answered very quickly. Of course it is also likely 
that some people who did not take the survey seriously took longer than 3:30 minutes. 
A further four participants were deleted on the basis of their data variability. These 
participants did not exhibit any variability in any of the four matrix questions (Energy 
source favourability, CC, ES and values). Three out of the four also chose very favourable for 
all of the energy sources, rather than neither which could indicate a no opinion response. 
Before deletion, participants were also checked along the other questions and whether they 
left any comments (which would indicate they did actually answer the survey properly). 
There were many more participants who had little variability across the matrix questions, 
but they were not deleted because they either did not exhibit lack of variability across ALL 
questions, left comments or indicated I don‟t know when possible.  
5.5.4.2 Analysis strategy 
The analysis is very clearly laid out and discussed in chapter 9 and will therefore not be 
described at length here. Much of the analysis comes out of the design of the survey; hence 
both will be discussed in relation to each other. For example, 9 attitudinal profiles were 
produced on the basis of responses to opinions about onshore and offshore wind farms. 
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Particular attention was paid to the majority of respondents who were classified into one of 
the three support profiles. Any statistical analyses are presented clearly in chapter 9.  
5.6 Demographic profile of P2 and P3 respondents 
Table 5.7 (next page) summarises the demographic characteristics for the Cardiff survey 
(P2) and the DP survey (P3), and compares them to the Spence et al. (2010b) national and 
Welsh samples. The Cardiff survey lacks younger participants (ages 16-34) but has more 
respondents in the 35-64 age category compared to a national sample. Perhaps the greatest 
differences can be found for education level because the Cardiff sample is much more 
educated than a national sample. This is in line with sample areas with social grade AB 
having higher response rates. Indeed, the difference in terms of postgraduate education is 
substantial; in the Cardiff sample 28% of respondents report having postgraduate 
education whereas only 6% do in the national sample. Appendix 5.7 also provides a 
specific breakdown of the demographic characteristics per sampling area. 
The DP (P3) sample is more representative. The age and gender quotas worked quite well 
only slightly oversampling 35-44 and 55-64 year olds, and having slightly less respondents 
over the age of 75. This sample is also slightly more educated than the national sample in 
Spence et al. (2010b). It is especially higher on respondents with degree level education and 
lower on respondents with no formal qualifications. This is in line with other online 
samples under-representing people with lower or no formal education (Hewson, 2003). 
These potential biases will be kept in mind throughout the analysis in chapter 8 and 9. 
 
 
 
 
 
 
100 
 
Table 5.7 
Demographic information for P2 and P3 samples compared to national and Welsh samples (Spence et al., 2010b) 
 Phase 2 Cardiff 
Survey 
(N= 520) 
Phase 3 DP 
survey 
(N= 499) 
2010 National 
Survey 
(N=1,822) 
2010 WALES 
sub-sample 
(N=260) 
Gender 
Male 49% 48% 48% 44% 
Female 49% 52% 52% 56% 
Declined 2% -   
Age 
16-24 2% (18-) 12% (15-17) 3 (18-24) 
12% 
(15-17) 4 (18-24) 
13% 
25-34 11% 16% 14% 14% 
35-44 21% 19% 18% 19% 
45-54 22% 17% 17% 18% 
55-64 23% 16% 14% 15% 
65-74 12% 12% 13% 12% 
75-84 6% 7% 9% 5% 
85+ 1% 
Declined 2% - - - 
Level of education 
No formal qualifications 14% 13% 18% 18% 
GCSE/O-level 15% 18% 19% 24% 
Vocational/NVQ 11% 7% 11% 11% 
A-Level /Higher/BTEC 9% 20% 18% 16% 
Degree or equivalent 19% 31% 19% 18% 
Postgraduate  28% 5% 6% 4% 
Other 2% 2% 8% 7% 
Still studying Below 1% 4% Below 1% 2% 
Declined 3% Below 1% - - 
Working status 
Working (full-time) 45% 40% 36% 38% 
Working (part-time) 12% 12% 13% 14% 
Unemployed – seeking  
work 
2% 4%  
8% 
3% 
Unemployed – not  
seeking work 
1% 2% 2% 
Retired 27% 24% 27% 25% 
Looking after house and 
children 
5% 7% 7% 8% 
Disabled 2% 5% 3% 3% 
Student 2% 5% 7% 7% 
Other 1% 1% Below 1% 0% 
Declined 2% Below 1% - - 
Voting Intentions 
Conservative 22% 27% 19% 13% 
Labour 29% 21% 16% 20% 
Liberal Democrats 11% 10% 10% 6% 
Welsh Nationalist 5% Below 1% Below 1% 8% 
Green Party 3% 3% 3% 3% 
Democratic Party Below 1% Below 1% Below 1% 0% 
UKIP  2% 4% 2% 1% 
British National Party 2% 1% 2% 3% 
Would not vote 4% 7% 12% 12% 
Undecided 17% 19% 29% 28% 
Other 1% Below 1% 2% 1% 
Decined/Missing 5% Below 1% 4% 4% 
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Chapter 6 PUBLIC UNDERSTANDING 
OF RENEWABLE ENERGY                         
                     
 
6.1  Introduction 
Before examining attitudes and perceptions in more detail, it was deemed important to 
explore what people understand by ―renewable energy‖; especially because it is a socially-
constructed concept with multiple meanings, and little research has examined these 
previously. The opportunity to explore associations with RE in more detail comes from the 
beginnings of both the P1 and P2 methodologies. Therefore the following analysis is based 
on qualitative data from the interviews (P1) where participants were asked what they 
understand by ―renewable energy‖, and analysis of responses to the first question on the 
Cardiff household survey (P2) where respondents were asked to provide their initial 
associations with RE. These various sources of qualitative data were subjected to 
systematic analysis and will provide the context in which further findings should be 
interpreted. It will become evident that RE is a very abstract concept informed by broad 
values about nature and the environment, as well as prominent technological examples.  
6.2 “Where does electricity come from, in terms of what energy 
sources we use?” 
First, the answers provided to the first interview question (above) were systematically 
analysed for energy source awareness, with a particular interest in what role renewables 
would play. Table 6.1 reports how often each source was mentioned as an initial response 
to the question and how many participants mentioned it spontaneously afterwards in the 
following discussion or when prompted for (see Appendix 6.1). 
Spontaneous awareness of energy sources is in line with previous work around renewable 
and other energy sources (e.g. BERR, 2008). Not unlike the actual current energy mix (for 
electricity supply), participants mentioned coal, gas, nuclear and wind most often (initially).  
Although wind energy only makes up a small percentage of the actual energy mix, it is a 
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highly visible source and people are therefore very aware of it. Solar was mentioned most 
often in later discussions and as results of prompting, which may reflect the fact that 
people are aware of this source, but it is less visible than wind energy. In line with this, it is 
also interesting to note that only five (out of 20) people used the word ―renewable‖, 
supporting the notion that this is not a term or concept used often by the general public. 
Many respondents qualified their responses further demonstrating knowledge of the 
current electricity mix; for example ―mostly from fossil fuels‖ or ―mainly nuclear and 
coal‖. This is also evident for wind energy and solar energy, with responses like ―teeny, tiny 
bit of wind‖ or ―small amount‖ of wind and ―a little bit‖ of solar. Wind and solar energy 
are also sometimes used as examples for other renewables e.g. ―natural, that kind of thing‖; 
―sustainable stuff‖ or ―things like that on the better end of the scale‖. 
Table 6.1 
Awareness of electricity-generating sources (First interview question; N=20) 
 
 
 
 
 
 
Furthermore, the complexity in RE conceptualisation beyond that of individual 
technologies is already evident in this data. Firstly, biomass is a complex and lesser known 
technology. According to Table 6.1, five people mentioned biomass; however, these were 
very varied responses. The term biomass was not often used and instead various ideas 
around biomass were mentioned, e.g. ―incineration‖, ―sugar cane for biofuels‖, ―growing 
trees‖, and ―heat and electricity from waste‖. This already shows that biomass is a complex 
technology which is sometimes difficult to understand and the way it is evaluated very 
much depends on the person‘s understanding of it. Biomass faces similar issues to the term 
 Answer to 
initial 
question 
Further spontaneous 
mention or when 
prompted 
 
 
Total 
Coal 16 1 17 
Gas 9 0 9 
Oil 3 5 8 
Nuclear 14 0 14 
Wind 19 1 20 
Solar 6 12 18 
Biomass 0 5 5 
Water 5 4 9 
Tidal 3 5 8 
Hydro 2 0 2 
Wave 2 4 6 
Geothermal 0 3 3 
Renewable 5 N/A N/A 
Fossil fuels 2 N/A N/A 
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renewable because it encompasses many different applications, rendering the term very 
abstract and perhaps meaningless in certain situations. 
Secondly, tidal, hydro and wave are often grouped together into ―water‖ technologies. 
Some of the participants that mentioned water also specified this to be ―the barrage‖, and 
the Severn Tidal Barrage, which was a potential local development at the time of the 
interviews (Sustainable Development Commission, 2007).  
6.3 What is “renewable energy”? 
RE as a concept is difficult to define and only meaningful in very abstract terms. As 
discussed in previous chapters, it is a heterogeneous and diverse category of technologies 
which share one characteristic: the fact that the energy source cannot be depleted; although 
it is also recognised as a socially-constructed category and more complex definitions 
sometimes include other elements, e.g. the environment. This becomes evident when 
examining interviewees‘ responses to the second question in the interview protocol (P1), 
asking what they understand by renewable energy. 
The analysis intends to explore themes or aspects that people draw on while making sense 
of RE. This was deemed important because often people are asked to give their opinions 
on RE but it is not actually clear what they understand by it. Four meaningful themes 
emerged although they are not always clearly defined and certainly not mutually exclusive 
(see Appendix 6.2 for specific codes). Nonetheless they reveal underlying values and 
concepts that are used to inform understanding of RE. 
6.3.1  Won‟t run out/Not finite 
In line with the most direct definition, interviewees understood RE to be reusable and 
continually replenished. The fact that renewables are seen as not running out is also in 
direct contrast to fossil fuels: “Just the form of energy that won‘t run out so we can keep 
using it…as opposed to fossil fuels that will run out‖ (Rachel, 29); ―(...)the wind won‘t stop 
blowing; the sun won‘t stop shining‖ (Bethan, 54). 
Although not specifically discussed by participants in these terms, this aspect represents 
the ES concern of securing supplies for the future, therefore the fact that renewables will 
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be around for a long time may be seen as a positive. This would, however, depend on the 
individual believing that fossil fuels are running out in the near future; otherwise the 
benefit of using renewables is temporally very distant. Of course this is not the only aspect 
to inform opinions and the environment also played an important part in constructing 
meaning around renewable energy. 
6.3.2  (Good for the) Environment 
Renewables are also defined as not harming the environment or being good for the 
environment (again often directly in contrast to fossil fuels). This theme is quite simple and 
straightforward in the sense that there is not much elaboration beyond the general 
environment, e.g. any mention of CC specifically.  
 ―We don‘t have to burn any fossil fuels; it doesn‘t do any harm to the 
environment.‖ (Ian, 46) 
 
Environmental benefits of RE are often unspecified; however, some interviewees talked 
about pollution or ―giving off things‖ (Laura, 21) which indicates an implicit, ill-defined 
relation to CC or atmospheric pollution. This understanding of RE as ―clean‖ and 
―environmentally-friendly‖ aligns it with broader environmental values which may be the 
basis for strong general support (Wolsink, 2000).  
These two aspects (‗won‘t run out‘, ‗environmentally friendly‘) are the most straightforward 
themes to inform public conceptualisations of RE, however a further two themes were 
identified which show a more nuanced meaning. Although these include elements of the 
other two, they are differentiated enough to reveal further meaning. 
6.3.3 “Natural” resources 
―Something that is generated naturally.‖ (Abby, 20) 
 
In this theme RE is understood as something ―of nature‖ (Mary, 35). This is also often in 
direct contrast to fossil fuels which one participant termed ―physical resources‖. The idea 
of nature seems to be linked both to the fact that natural sources occur anyway and hence 
we can make use of them without harm, and also that they won‘t run out as opposed to 
physical resources that you have to exploit. This further suggests that although fossil fuels 
are technically natural resources as well, only renewables are associated with nature in this 
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positive way. Only one participant (Matthew, 30) used the word ―natural‖ in a different 
context e.g. ―burning fossil fuels is depleting the earth‘s natural resources‖. Here fossil 
fuels are also seen as natural and humans are taking it away from the Earth.  
This ―natural‖ aspect is perhaps most interesting because a positive affective association 
has been made between nature and RE which has been incorporated into its socially-
constructed conceptualisation. Although these ideas about nature closely align with more 
general values about the environment, it explicitly incorporates an aspect relating to the 
human interaction with nature. This also becomes evident in the last identified theme: 
6.3.4  Not wasting/depleting 
Although this theme is very similar to that in 6.3.1 (―RE does not run out‖), there is a 
subtle difference in the way participants phrased this. In this case human action is specified, 
indicating that humans or people cannot ―deplete‖ RE or ―use it up‖. This evokes 
discussion around the relationship between humans and nature more explicitly. 
 
―Renewable energy is energy that, for instance, burning fossil fuels is depleting the 
earth‘s natural resources and I believe that we should be living in equilibrium with 
this planet‖ (Matthew, 30) 
 
―You are not wasting the Earth‘s resources.‖ (Maggie, 60) 
 
This theme is more integrated with the human use of resources and not doing harm to, for 
example, the environment by consuming something that belongs to the earth. For some 
interviewees there was also an indication that RE is linked to a wider understanding 
(worldview) about how one should live (e.g. living in equilibrium with the planet). 
6.3.5 Implications 
Interviewees showed a clear understanding of RE as a form of energy that can be 
replenished; however, aspects relating to environmental benefits are mentioned too. It also 
seems that perhaps RE serves a symbolic function when people mention ideas such as 
living in equilibrium with the planet, linking it with abstract ideas and values that guide 
how humans should interact with nature (e.g. dominance vs. harmony). This is in direct 
contrast to fossil fuels which are identified as harming the environment, taking advantage 
of nature, and running out sooner or later. Although the mentioning of the relationship 
between nature and humans was very abstract and simplified in the context of 
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―understanding of RE‖, it perhaps triggers (for some participants) more complex 
perceptions and reflection around what nature and the environment means to us as a 
species (e.g. see Macnaghten & Urry, 1998). At this point renewable energy perhaps 
becomes a symbol for a much wider worldview than simply evaluating an energy 
technology. 
As previously mentioned, wind energy is the most visible RET, probably because it is the 
most feasible renewable resource in the UK. Therefore, it is not surprising that whenever 
examples were used to inform RE understanding, wind was the most prominent. In fact 
12/20 respondents used examples to help them explain RE, and 10 mentioned wind (solar 
and tidal were also mentioned). It may be that wind energy (and to some extend solar) 
guides thinking and evaluation of RE at least at the general level. It is also possible that 
positive associations with broader values around the environment and nature are then 
automatically transferred to evaluations of wind energy in general.  
Finally, it is difficult to say what the distribution or prevalence of each of the aspects is 
since the sample size is not large enough. So far the author is only aware of one other piece 
of work that has asked members of the public what they understand by RE (TNS, 2003); 
however, the answers to this question were not thematically analysed and only presented in 
terms of percentage of people who mentioned various concepts. They found that 19% 
mentioned an example (over half of the participants in this study did) and wind and solar 
were most common. Aspects relating to the fact that renewables are not running out 
featured most strongly, whereas environmental aspects were only mentioned by 4%. It is 
difficult to judge based on the data provided in the report, but there was also an indication 
of linking RE to nature (5%). Further systematic research would need to be done to 
examine the prevalence of the themes identified in the above sections, although this may 
be quite difficult because especially the last two themes are very subtle and interrelated. 
Nonetheless, some insights can be gained from the second phase of research (quantitative) 
in this thesis. 
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6.4 Associations with renewable energy 
Further analysis to characterise public understanding of RE comes from the first question 
in the Cardiff household survey (P2), which asks people to write down the first three 
thoughts that come to mind when thinking about RE. This provides a further opportunity 
to investigate what renewable energy means to the public and the most important associations 
that shape this understanding. A large array of answers was provided and the full list of 
codes can be found in Appendix 6.3. The most prominent and meaningful findings are 
presented here. 
6.4.1 Examples as first associations 
Examples of renewable technologies were by far the most cited associations with RE, 
which is unsurprising and in line with the previous findings. Of the 471 respondents who 
answered this question, 337 (71.6%) provided at least one example. Moreover, 252 (53.5%) 
respondents provided only examples and no other statements. Of those who mentioned 
examples, 91.7% made a reference to wind and 73.0% to solar (and 24.3% tidal, 16.6% 
water/sea, 16.0% wave, 13.4% hydro, 11.3% some form of biomass). Perhaps more 
interestingly, around 30-40% of respondents who used wind and solar as examples, 
specified this further by mentioning the use of wind farms/turbines and solar panels. This 
dominant conceptualisation of wind energy as wind turbines/farms and solar energy as 
solar panels is in line with their use in the UK. However, very few participants included 
more detail than this, only 3 respondents mentioned offshore or onshore wind and 14 
respondents specified the use of solar, e.g. for hot water or PV panels.  
Also in line with previous findings, the term biomass was only used by 7 respondents, but 
biofuels, forms of waste (unspecified and specified, e.g. burning, compost) and wood or 
growing trees were also mentioned. It seems that for most people biomass is thought of in 
a more precise way to include information about the type of application and/or material 
used (e.g. ―algae‖ and ―crops‖).  
The question asked for associations with RE rather than what respondents understood by 
the term; nonetheless, just under half of the respondents also provided evaluative 
statements other than technology examples. These correspond to the qualitative findings in 
section 6.2. 
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6.4.2 The environment and the future  
Of the 209 respondents who also provided statements other than example technologies, 77 
(36.8%) made reference to the environment, including RE being ―non-polluting‖, ―green‖ 
or ―clean‖ energy. A minority also made reference to CC directly (8.6%; e.g. ―reducing the 
use of fossil fuels and thereby tackling global warming‖), whereas 12 cited ―saving the 
planet‖. This provides further evidence of environmental values informing people‘s 
thinking around RE, although these associations are very abstract ideas with only a 
minority relating it directly to more specific ideas, e.g. reducing carbon emissions. The idea 
of RE being ―natural‖ or ―from nature‖ (section 6.3.3) was also evident here (10.5%), 
although little elaboration was provided. 
Similar proportions of people mentioned some aspect of RE relating to the fact that they 
are reusable or cannot be depleted, in line with other themes identified in section 6.3. This 
includes mention of renewable being ―inexhaustible‖ (13.4%), whereas others referenced 
―future‖ benefits (12.4%) and generic ―sustainability‖ (12.4%). There was also mention of 
―recycling‖ (8.1%) but it is not clear what exactly was meant by this. These very general 
concepts (recycling/sustainability) are perhaps used to make sense of RE in light of little 
knowledge and the abstract nature of the concept. Some people therefore expressed 
uncertainly, with a small minority explicitly indicated not being sure what RE is (4.3%). 
There were a large number of other comments, some of which were unspecified, e.g. 
―safe‖ or referred to related concepts, e.g. ―energy saving‖, ―electric cars‖, ―CO2 capture‖. 
Generic positive comments (11%) about RE were also provided (e.g. ―it‘s a good thing‖) 
although some were more specific, e.g. ―less reliance on fossil fuels‖. Of those that left 
negative evaluative comments (5.7%) these mostly related to the aesthetics of wind energy 
and political issues surrounding RE. Finally, there were also a lot of comments around the 
cost of renewables. 12% of respondents thought that RETs were expensive, which was left 
unspecified although there is some indication that some of the respondents meant overall 
economic feasibility of RE and others called into question individual ability to purchase 
RETs. On the other hand, 9.6% of respondents thought renewables were ―cheap‖ and 
good for ―saving money‖. Such evaluations of RE and RETs will be examined in more 
detail in the coming chapters, however these comments already indicate that RE is 
evaluated very positively in general, but when it comes to specifics (e.g. cost), contradictory 
beliefs do exist. 
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This analysis provides some further evidence that renewables are conceptualised on the 
basis of very broad and abstract values about the environment, nature and sustainable 
futures. It is part of, or helps create a vision for, human interaction with resources that is in 
contrast to fossil fuels. More specific aspects of RE (e.g. cost evaluation) become very 
confusing with directly contrasting views; the argument is then likely to depend on the 
specific perspective, e.g. large-scale vs. small-scale, long-term vs. short-term. This provides 
further importance to acknowledging this socio-technical complexity inherent in the RE 
category, as discussed by Walker and Cass (2007). Looking back over the last few sections, 
there is some indication that respondents occasionally defined their discussion or mention 
of RE in more specific ways. For example: 
 Biomass being perhaps the most heterogeneous technology type, much of this 
complexity was evident with respondents mentioning a vast variety of applications 
and materials used. There was also some indication that both large-scale 
applications (―burning waste‖) and small-scale applications (―wood-burners‖) were 
thought of. 
 Wind farms and solar panels were prominent conceptualisations of wind and solar 
energy, indicating a large-scale application for wind and micro-use for solar energy. 
This is unsurprising, but, in particular with reference to wind energy, this implies 
that other applications (e.g. smaller scales) were not often associated to the general 
wind energy term. 
 Some exceptions and deviations from this apparent norm did exist. For example, 
one respondent thought that ―every house should have its own small and quiet 
wind turbine‖. 
6.5  Conclusions 
This chapter intended to provide an introduction to how RE is understood in a subjective 
and socially-constructed manner using a variety of perspectives and sources of data. 
Abstract ideas about sustainability, general environmental concern (rather than CC) and 
human interaction with nature were most prominent, and any associated (technological) 
risks are unlikely to be salient at this hypothetical level. It is therefore not difficult to see 
why the concept of renewable energy is viewed positively by a majority of people. However it 
also became evident throughout the interviews that people regularly found it difficult to 
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articulate their viewpoints with regards to what they understand by RE and why they are 
positive about it (also see next chapter discussing further analysis of the interviews in P1). 
Technology examples were frequently used to inform understanding and discussions of 
RE, wind energy being particularly prominent. This suggests that wind farms are perhaps 
mostly thought of when people answer questions about RE in general; hence wind energy 
is most closely aligned with the RE concept as a whole. These initial findings will inform 
further analysis in the upcoming chapters, particularly how the general concept of 
renewable energy and its associations interact with more specific beliefs about renewable 
technologies. 
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Chapter 7 EVALUATING RENEWABLE 
ENERGY: FROM THE 
ABSTRACT TO THE SPECIFIC 
                                                
 
7.1  Introduction 
This chapter will present and discuss further findings from the first phase of research. It 
was hypothesised that even at this general level, people may hold more nuanced opinions 
than evident in surveys and assumed in some of the literature, and that these are of 
importance for interpreting existing research, e.g. wind farm acceptability. Therefore this 
chapter examines perceptions and attitudes towards RE and RETs in more detail. In 
addition, this chapter also examines the role for CC and ES discourses around discussions 
of RE and RETs. 
This research was very exploratory in nature, particularly because little qualitative research 
has been done on general attitudes towards RE (McGowan & Sauter, 2005). This chapter 
is split into several sections. It will examine public perceptions of advantages and 
disadvantages of RE and also provide perceptions and attitudes towards individual RETs, 
discussing similarities and differences between technologies. This leads to further 
discussion of conditional or qualified support, and the role for different perspectives 
focusing on principle vs. practical use of RE. Finally, the context around RE evaluations 
will be analysed. 
7.2  Evaluations of renewable energy in general  
When participants were asked to discuss advantages or disadvantages about RE at the 
beginning of the interview, a clear difference in responses was found. Positives were very 
general and related mostly to two aspects, namely that RE won‘t run out and does not 
harm the environment (see section 6.2), whereas negatives were almost always informed by 
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specific technologies and focused heavily on wind farms. The coding for this section can 
be found in Appendix 7.1. 
7.2.1  Advantages of renewable energy 
Advantages or good things about RE mirrored those mentioned in section 6.2 (public 
understanding of RE). All participants made reference to at least one of the two themes 
below: 
 RE does not harm the environment: Renewables were seen as generally good for the 
environment or at least not harmful: ―They haven‘t got the impact on the 
environment‖ (Laura, 21). However, in this case a minority did also indicate a more 
specific link to CC, suggesting that this specific discourse had influenced their 
evaluation of RE, or at least reinforced its positive value. ―We are not using fossil 
fuels so we are not affecting CC or not putting carbon back into the environment‖ 
(Peter, 60). However, it remains to be seen whether this is always the case, for 
example, one participant mentioned CC in relation to advantages of RE, but 
simultaneously expressed scepticism about its existence: ―From everything they say 
about global warming, it‘s supposedly going to help that. I say supposedly because 
there are two thoughts there‖ (Maggie, 60). It could be hypothesised that general 
environmental concern should lead to more concern about CC and hence a greater 
positive evaluation of RE (Spence et al., 2010a); this will be investigated in more 
detail in the following chapters. 
 
 RE won‟t run out: This is also a very general theme, although it was sometimes 
elaborated to include more specific concerns about the future. ―Well there‘s limited 
time until fossil fuels run out. So we need, in Britain, to increase our renewable 
energy sources. So that we can survive in the future‖ (Laurence, 50). This theme 
very much focused on making sure there is enough energy supply in the future; 
however, it was not often clear what participants meant by the future. One 
participant also notes that renewables will enable UK self-sufficiency and reduce 
reliance on expensive energy imports; a more specific ES concern than running out of 
fossil fuels. 
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When discussing positives about RE, only four participants used examples to illustrate a 
point, most often wind energy: ―We‘re not going to run out of wind at any point‖ (James, 
67). This is in direct contrast to the discussion of disadvantages about RE, which was 
dominated by references to technology examples. 
7.2.2 Disadvantages of renewable energy 
Disadvantages were almost immediately and automatically discussed in terms of specific 
examples; generic disadvantages of RE were only discussed by a minority: ―I suppose the 
main disadvantage of like renewables that it takes a while to generate and doesn‘t generate 
a lot‖ (Abby, 20). However, considering that different technologies face different 
challenges (e.g. wind is not constant, tidal energy has environmental impacts) this is 
unsurprising. Nonetheless, it seems that the discussion around disadvantages of renewables 
heavily focused on wind farms, without much acknowledgement or elaboration to other 
types, or renewables in general. 
Wind energy received by far the most attention when participants talked about 
disadvantages. Often this was done without even explicitly mentioning wind farms but 
instead participants would simply start talking about ―them‖, without specifying this. 
―People think they (emphasis added) are visually not very good to look at or the noise and 
things like that‖ (Rachel, 29). Within this the placing and number of wind farms was 
mentioned: ―To power the whole country we would need millions of them‖ (Emma, 66); 
as well as their unreliability and inefficiency: ―When the wind doesn‘t blow there won‘t be 
electricity!‖ (Charlie, 58). Finally, interference with people was also seen as a possible 
problem: ―Well you aren‘t going to want a turbine outside your front door, are you?‖ (Ian, 
46). 
Tidal and solar were mentioned by a minority as well, highlighting environmental effects 
and cost as problems respectively. These perceptions in relation to specific technologies 
will be analysed in more detail in the following sections, but it is perhaps interesting to note 
that advantages seem to highlight commonalities between various different RETs whereas 
disadvantages highlight the differences between technologies (with some exceptions). It 
also seems evident that abstract values and ideas are informing positive evaluations of RE 
but people find it harder to think of general negatives and hence draw on specific 
technological manifestations to discuss these. Positive evaluations are therefore much more 
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intertwined with the definition of RE in general; negative evaluations on the other hand are 
likely to depend on the context and concrete features of a technology or situation, as the 
literature on wind farms siting would suggest (e.g. Walker et al., 2011).  
7.2.3  Cost of renewable energy 
The cost of RE is a complex and contested issue, often cited as a barrier to further 
development and deployment (London Renewables, 2003). Interviews were coded for 
discussions around the cost of renewables, all participates were also prompted to talk about 
this aspect if they had not done so spontaneously. The cost of RE can be framed as both 
cheap and expensive depending on which perspective is taken. Because ―the wind is free‖ 
it ―should effectively keep the cost of the actual electricity to the consumer down‖ 
(Matthew, 30). On the other hand wind and solar were seen to be expensive, especially for 
the individual. Most of the spontaneous mention of cost was uncertain or sceptical, 
―people keep on telling us that ultimately it‘s going to be, though more expensive initially, 
it will end up being cheaper. I think the jury is out on that one‖ (Fiona, 67). 
More specifically, when taking a long-term perspective, renewables may be seen as 
economically worth it. In this instance, costs are also sometimes considered to be things 
other than financial aspects (e.g. nuclear waste), representing more complex trade-offs 
between advantages and different types of cost: 
I suppose it is expensive in the short-term but I suppose you have to look at the 
money in the long-term and also the effect on the environment and what is going to 
happen in 100 years time and so the benefits outweigh the (costs). (Abby, 20) 
Depends on how you measure cost (...) the cost of not only setting up and running 
nuclear power but also dealing with its consequences over thousands of years (of 
waste). (Julia, 50) 
Negative comments around cost and RE centred on the fact that they are expensive to set 
up in the short-term, e.g. ―I have heard the criticism that it costs a lot and for individuals it 
isn‘t actually worth it‖, and ―it doesn‘t provide enough energy, you still have to use energy 
from the grid‖ (Maggie, 60). Although not exclusively this negativity mostly focused on 
individual uses of RE compared to large-scale applications.  
This brief analysis shows cost is a complex issue in relation to RE. It is generally perceived 
to be cheap in the long run, but cost also serves as a significant barrier for uptake of RETs. 
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Previous survey literature has mostly focused on individual opinion and the role of cost. 
For example, in a study conducted by Curry et al. (2005), cost information only caused a 
6% decrease in favourability of renewables. Because cost can be framed in different ways, 
any (e.g. survey) questions must therefore be carefully worded, and specified. 
7.3  Perceptions and attitudes towards renewable energy technologies 
This section analyses people‘s discussion of RETs (Appendix 7.2 lists all codes). Before 
evaluating some of the specific perceptions relating to individual technologies, some 
general observations can be made. First of all, most participants showed some extended 
discussion of a technology beyond simply support or object positions. This was the 
intended aim of the interview and can be seen in the two quotations presented below:  
(About tidal) ―Again it‘s clean, it‘s probably something that is possible to do in the 
UK, but again it does have impacts on the environment, you know it changes the 
water system, it changes the environment for aquatic life so it‘s not completely 
neutral…but again‖ (Tina, 38). 
 
(About solar) ―I think it produces energy well. It‘s like an efficient way to produce 
energy but then again I suppose it doesn‘t produce that much in one go (…) but 
then again if you put lots of solar panels everywhere then it would be a lot easier‖ 
(Abby, 20). 
The encouragement to provide any associations and thoughts in relation to a specified 
technology, coupled with the use of a rating scale, allowed participants to express their 
reasoning and opinions in a more detailed way. This then encouraged more comprehensive 
and nuanced opinions to be expressed. It was also evident that a lot of the participants did 
not have fixed views, hence the task and interview served as an aid for constructing or 
articulating an opinion. Also as a result of the interview structure, some participants 
explicitly weighted different issues relating to the evaluation of a technology. For example, 
in the first quotation below, the participant expressed dislike for coal because of both ES 
and environmental concerns, but indicated the former being most influential. Similarly, 
sometimes participants would acknowledge impacts or negatives about a RET but then 
also express positivity towards it despite these. 
 (About coal) ―It‘s not renewable…that‘s the big thing against it for me 
and then there is also the problem of what it puts into the atmosphere‖ 
(Maggie, 60). 
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(About hydro) ―Of course you lose villages (…) but that‘s taking it a bit 
far (…) it‘s a good thing‖ (Maggie, 60). 
The following analysis will present perceptions and opinions towards water renewables 
(hydro, tidal and wave energy), biomass, solar and wind energy in turn; highlighting both 
similarities and differences between perceptions of these technologies. Complexities and 
variety in opinions will become evident in line with previous research (Barker & 
Riddington, 2003); however the role for conditional support and uncertainty is drawn out 
in particular. Reasons and values underlying positive and negative perceptions are also 
discussed. 
7.3.1  Water renewable technologies (hydro, tidal and wave energy) 
Hydro, wave and tidal are all water RETs, which caused some confusion among 
interviewees: ―Well I think it (points at wave energy) is related to that (points at tidal 
energy) but I may be very ignorant‖ (Fiona, 76). Some participants also grouped them 
together knowingly, e.g. wave power is the ―same as tidal power really (…) good in 
principle‖ (Laurence, 50). The general positive evaluation of these three technologies 
seems to be rooted in similar principles. On the other hand some participants did evaluate 
each technology independently which leads to both negative and positive evaluations. For 
example, wave was seen as more favourable than tidal because it would be further away 
from people. Similarly, people who were informed about the Severn Barrage were able to 
come up with more specific negatives about the project rather than relying on general 
principles to guide their opinions.  
All three RETs were evaluated positively along previously identified themes; they are seen 
as clean, renewable and natural. For example, hydro energy was judged to be a ―natural 
resource‖ (Charlie, 58) and that ―it takes nothing from the planet‖ (Matthew, 30). It was 
also seen to be ―beneficial for the environment‖ (Abby, 20). Similarly, tidal energy was seen 
as ―part of the clean way of doing things‖ (David, 65). They were also judged in relation to 
other technologies. For example, compared to nuclear power, wave energy ―doesn‘t have 
any toxic waste‖ (Emma, 66), and has no ―negative gases or consequences‖ like fossil fuels 
(Matthew, 30).  
In addition, hydro, wave and tidal energy were also perceived positively because they are 
―constant‖ (Peter, 60), something that cannot be said for wind energy. One final positive 
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evaluation related to the feasibility of these technologies which was judged to be quite 
positive because we ―have plenty of coast‖ (Charlie, 58) and ―a lot of waves‖ (Laura, 21), 
as well as ―plenty of rivers‖ (Charlie, 58). This was especially so for the Severn Barrage 
which dominated the discussion around tidal energy. Positive comments focused on its 
potential to provide (a lot of) electricity, e.g.: ―potentially it can generate an enormous 
amount of power‖ (James, 67) ―because of a huge tide drop‖ (Emma, 66) and it ―can 
provide 5% of the country‘s electricity‖ (Charlie, 58). Participants expressed knowing less 
about wave energy ―I feel that I don‘t know that much about it…and therefore don‘t feel 
as confident‖ (Mary, 35), which is understandable considering it is not yet operational.  
Water (or marine) technologies were mostly conceptualised on a macro scale (Walker & 
Cass, 2007), e.g. by referring to the use of dams (e.g. in Wales or other famous places, such 
as the Hoover dam) and the Severn Barrage. This large-scale focus also then influenced 
evaluations of these technologies, and hence concerns and risks were associated primarily 
with environmental, ecological and societal impacts of dams and a large tidal barrage: 
―The dams, you may have to submerge villages…or places where people live or 
places where people make their living‖ (Fiona, 67). 
―You got the downside of when they build the dams they can have an effect on the 
environment with the lakes‖ (Ian, 46). 
By comparison, wave was seen in a positive light because ―it‘s out at sea and it‘s not 
affecting anyone‖ (Abby, 20) and instead participants expressed more uncertainty around 
impacts, e.g. wondering about ecological impact and unintended consequences, ―(it) might 
have an effect for environmental life (…) and shipping lanes and things like that‖ (Julia, 
51). Interfering with waves and tides was also viewed as possibly problematic: ―There is 
obviously a purpose for tides and I don‘t know how that….if you interfere with that all the 
wildlife and that type of thing. So I don‘t know all the negative consequences of that‖ 
(Sally, 44). 
Finally, as previously mentioned, the Severn Barrage was discussed most (only one 
participant mentioned the possibility of using tidal barrages in another locale) because it 
is/was a possible local development and hence many participants had heard something 
about it. Of those that knew about the Severn Barrage development, most participants 
were quite positive about it: ―I think it should go ahead because I think the Severn, the 
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potential of capturing that power is incredible‖ (Bethan, 54). However some participants 
were completely against it: 
―I just hope they see sense and don‘t do it (…) I mean some aspects of the Severn 
are unique, what would happen to the Severn Bore?‖ (Mary, 35) 
―Theoretically yeah I think it is fantastic, in reality it is horrendous. If I was living 
somewhere else I would think oh that‘s fantastic‖ (Fiona, 67). 
Although not as strong as with wind energy (see section 7.3.4), there was also some 
awareness of the influence opposition groups could have on the development. Some 
participants discussed the role these would play, acknowledging that public opposition 
could have a dramatic effect on the outcome of any planning decision. For example, one 
participant was worried ―that there are big forces against it (Severn tidal development), the 
RNI, the RSPB, they are bird people, are against it, and they seem to be against anything 
that changes the habitat‖ (Julia, 51). 
7.3.2 Solar energy 
In contrast to the water RETs, solar energy is primarily conceptualised (on a micro-scale) 
as solar panels. It is also further developed than wave and tidal energy, all of which results 
in solar energy being more visible. In addition, it was seen as very positive throughout the 
interviews although this was sometimes very vague and without an explicit reason. E.g. ―it 
produces energy well‖ (Abby, 20), ―it seems to be the most popular of them all, at the 
moment‖ (Ian, 47). Other participants just saw no negatives attached to solar: ―There is no 
reason not to go for more solar, there doesn‘t seem to be any reason not to‖ (Ian, 47). This 
is in line with previous survey literature which shows solar energy to be one of the most 
positively evaluated forms of RE. For example, 31% of people thought there were no 
disadvantages to solar energy, more so than for any other source (London Renewables, 
2003). More specifically, positive evaluations of solar energy also seem to be rooted in its 
perceived environment-friendly nature; e.g. ―Very positive, very, very positive. It gives off 
no, it gives nothing negative off, there is no negative value‖ (Matthew, 30).17 
Negative perceptions of solar energy were not related to impacts of the technology, as with 
other renewables, but rather focused on two previously mentioned aspects: cost and 
feasibility. Participants therefore questioned its possible use and reliability in the UK: ―very 
                                               
17 It is interesting to note that the cost and environmental pollution associated with the life cycle of these 
technologies (e.g. manufacturing and transport) was noticeably absent from discussions of all RETs. 
119 
 
much reliant on the number of sunny days you have‖ (David, 65) and ―it doesn‘t provide 
enough energy, you still have to use energy from the grid‖ (Maggie, 60). Although there 
were negative comments about its use in the UK, some people also express optimism 
around its future potential e.g. ―I am sure in the future it will improve. I think it‘s one 
persevering with‖ (Tom, 29). Equally predictable from previous research, cost was seen as 
a main concern for solar energy, and this was often in relation to the individual use of it. ―I 
think that‘s a good idea, but then it‘s just the money setting it up. If they want us to all 
have them on our homes, not many people can actually afford it‖ (Kate, 23). Because solar 
energy is primarily thought of as a technology for individual use, this highlights the issue of 
cost especially.  
In relation to this, the large scale use of solar was often called into question but individually 
it was seen to be a very positive thing: 
I don‘t think you can get that much power from solar but for small amounts like 
individual houses have solar power on them and you know that‘s good. That 
would be useful especially for houses that are out of the way (Laurence, 50). 
There were also contradictions between participants when it comes to solar energy use at 
different scales. For example, one participant thought that ―it is positive on a small scale 
rather than solving all our problems‖ (Rachel, 29), whereas another participant expressed 
almost the opposite viewpoint: ―(...) and if it was used on a large-scale it could solve, you 
know, significant problems‖ (Julia, 51). Although it should be noted that ―large-scale‖ 
could refer to the use of solar power plants or the widespread use of solar panels, the latter 
perhaps being more realistic in the UK than the former. 
Solar energy was also compared to wind energy in the sense that it is seen to be less 
intrusive and suitable for individual use. Implicitly, the aesthetics were also perceived to be 
less of a problem and a majority of people would consider having solar panels themselves: 
―I would definitely have them on my house!‖ (Kate, 23). However, the difference between 
solar for heating water or generating electricity did not often enter these discussion, 
suggesting that people do not think about what type of energy is produced by solar panels 
(e.g. people might express the desire to have solar panels, but do not think about the 
practicalities of it and therefore this desire or intention remains very hypothetical). 
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Therefore the overwhelming positive evaluation of solar energy as found in surveys was 
also evident in more qualitative work; and it seems primarily routed in environmental 
values and the lack of perceived associated risks. In addition, solar energy was perceived to 
have great expansion potential including a variety of users (community, business and 
household). Objections to the technology focused only on cost issues (salient because of 
individual household use) and its ability to significantly contribute to the energy supply. 
However, these two aspects probably become rather important when it comes to the 
uptake of these technologies because almost all participants said they would have solar 
panels, yet many did not consider it relevant to themselves. 
7.3.3 Biomass 
Unlike the other technologies, previous analysis has shown that biomass is very complex 
with a large array of manifestations and applications, although few participants 
acknowledged this diversity. Instead, a lot of uncertainty was expressed as most people 
were still trying to understand the technology and its possible uses. It was less associated to 
the general conceptualisation of RE, partly because it is not necessarily seen as clean, 
sustainable or even renewable. In fact, to understand why biomass is considered renewable, 
some knowledge of the carbon cycle is needed; otherwise it could easily be seen as closely 
aligned with fossil fuels (e.g. burning material for energy). 
There was a lot of uncertainty around biomass and a lot of the times participants seemed 
uncertain on both the concept and issues surrounding it. Biomass is also a diverse and ill-
defined RE source which is only emerging. For example, the concept of biomass 
incorporates many different types of technologies, which one participant termed 
―fractionalised‖ (David, 65), although not all participants were necessarily aware of this 
complexity. Hence the way people understand or approach biomass can be very varied. 
Sometimes it was related to ―wood-burning ovens‖ or ―fires‖ in the home but also 
composting and recycling: ―I suppose I just think of a compost heap‖ (Abby, 20). Other 
conceptualisations included incineration, planting of trees and biofuels. It seems that when 
a participant felt they have had some experience or knowledge on biomass, this strongly 
guided their discussion and evaluation. For example one participant (Julia, 51) went to visit 
a community powered by a waste-to-heat plant, this is then what she draws upon to discuss 
her views on biomass: 
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I am very excited about biomass. I think biomass is fantastic. It does mean that we 
will have to integrate it into our planning (....) The other thing it does of course is 
not only in terms of sustainability but it actually solves a problem, which is the 
waste (....) What I would like to see happening, every community has its own 
biomass centre so people take pride and responsibility in using it to get rid of their 
waste and benefiting from it (Julia, 51). 
The varied nature and coupled uncertainty in understanding biomass meant it was 
perceived as very positive but also very negative (e.g. solving a waste problem by using the 
waste for energy vs. creating a food shortage because you are using land to cultivate energy 
crops instead). Most of the positive comments about biomass were focused on using waste 
for energy e.g. ―kind of sounds like killing two birds with one stone‖ (Rachel, 29). ―You 
know anything you can save wasting and you can put it to another use...great!‖ (Maggie, 
60). The idea of recycling seemed central to the understanding of biomass and is likely to be 
one of the reasons it was perceived positively. In this way biomass is seen as a form of 
recycling, which in turn is sustainable and part of RE. 
Many of the negative comments about biomass arose from scepticism about the 
technology, for example: ―I just don‘t know if it will ever be there in sufficient quantity‖ 
(Charlie, 58). Although participants thought biomass ―is obviously practical for the home 
user‖ (David, 65), its large-scale use was sometimes called into question: ―I guess kind of 
wonder how...to what extend it could be used on a really large scale‖ (Tina, 38). There 
were, however, exceptions; for example, one participant had extensive experience with 
incineration of medical waste and he therefore felt that this could also be done for other 
types of waste.  
The scale is not the only factor that influenced evaluations of biomass, the type of 
application also played a large role. For example, when participants thought of burning or 
incineration (of organic waste) there were concerns about emissions, which is in line with 
previous findings (Barker & Riddington, 2003). This also served to align biomass with 
fossil fuel sources rather than renewables. However, negative comments about other types 
of biomass were also evident, for example concerns about ―composting‖ being ―really 
messy‖ and visually unattractive (Abby, 20). The type of biomass that evoked the strongest 
reactions from some of the participants was the use of energy crops, which were 
sometimes seen as competition to food crops: ―Well I am completely against them growing 
a field of wheat and then burning it to power a car...or whatever they are doing‖ (Emma, 
60). Similarly, another participant thought that biomass/energy crops would have to be 
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―heavily legislated to what you can actually burn‖ (Matthew, 30). These types of opinions 
clearly show that support for a technology can be quite dependent on the scale, type and 
situational factors involved. 
Biomass perceptions were therefore less linked to general positive themes such as the 
environment or ―not running out‖, but were closly aligned with ideas around recycling and 
reducing waste. There was however a lot of complexity in individual opinions, mirroring 
the complexity inherent in the technology itself. In the previously reviewed literature, some 
of the complexity within biomass is already revealed. The TNS (2003) survey found the 
strongest opposition to biomass (39%), sewage gas (34%) and landfill gas (26%) of all 
renewables and 49% thought pollution makes biomass unacceptable. Overall, different 
types of biomass evoked different reactions, particularly depending on the type of material 
used (growing crops vs. using waste) and whether it utilises burning (vs. none-burning) 
applications. 
7.3.4 Wind energy 
Wind energy was by far the most well-known and disputed technology of the renewable 
sources as is evident in the variety of responses received18. There is also an extensive 
literature on local acceptance and opposition to wind energy which has been reviewed 
previously (chapter 4), and should be kept in mind when interpreting the results. Similar to 
the water technologies, wind energy was mostly conceptualised as a macro-scale 
technology. Wind farms or ‗turbines‘ were the automatic way of discussing wind energy 
and needed no clarification; people often talking about ―they‖ or ―them‖ presumably 
meaning wind turbines or farms. There was also an indication that this was assumed to 
mean ―onshore‖ wind farms because offshore wind was often specified. A minority 
mentioned the possibility of non-grid, smaller-sized uses, but this remained very much an 
exception and carried some uncertainty with it (in terms of availability and feasibility). This 
is also in line with current use of wind energy in the UK, e.g. stand-alone turbines are often 
used in remote places (e.g. DECC, 2009d). Nonetheless, micro-wind did not seem to enjoy 
the same amount of awareness and positivity as associated with solar panels. 
                                               
18 It should be noted that the interview allowed a little more room for discussions around wind energy than 
other renewable technologies, in line with the focus on wind farms in research phase 3 (decision-pathway 
survey). 
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Positive comments about wind energy were similar to the water technologies, solar energy 
and RE advantages in general, focusing on the ―clean‖ nature of wind as it does not do 
―much damage to the environment‖ (Kate, 23). The fact that the UK has a lot of wind was 
also seen as an advantage e.g. ―we are not going to run out of wind‖ (Mary, 35). Wind was 
also seen to be ―free‖ (Matthew, 30) and ―good for the economy‖ (Kate, 23). These are all 
general positive comments also found for the other main RETs, and are in line with 
previous survey findings (TNS, 2003). 
Again positive aspects of wind were thought of on a more general level and negative 
aspects more in terms of wind energy implementation. Negative comments around wind 
energy were more concrete and diverse than positive comments and mirror those outlined 
in the section on renewable disadvantages (section 7.2.2). Hence, people were concerned 
about wind being unreliable (―if you haven‘t got the wind then they don‘t do anything‖ 
Peter, 60), inefficient (―small amount of power is available from that, for such a large amount 
of wind farms‖ Mary, 35) and that wind farms take up ―a fair amount of space‖ (Mary, 35). 
In relation to the siting of wind farms, they were also seen to be ―expensive to set up‖ 
(Laura, 21), quite ―intrusive‖ (Tina, 38) and many people felt that they spoil the landscape.  
Looking more closely at a general opinion of using wind energy in the UK, people had 
divergent views although the majority did want to see more of it. There were some 
participants who expressed strong favourability towards its use, e.g. ―It‘s doing a positive 
thing‖ (Abby, 20) or it‘s a ―good way forward‖ (Peter, 60); responses which seem to carry a 
symbolic meaning for wind energy. Others were less positive but would accept their use; 
e.g. ―it‘s a matter of getting used to it‖ (David, 65); ―in windy places you might as well put 
them up and produce a little bit of energy‖ (Abby, 20). Although overall supportive, this 
position did not necessarily view wind farms as desirable. In accordance with survey 
research, there was also a minority who thought wind energy is ―a waste of time‖ (Mary, 
35; fundamental opposition). 
Wind energy is a highly visible RET which has attracted a lot of controversy regarding 
siting decisions (Devine-Wright, 2005b; Ellis et al., 2007). The relationship between wind 
energy and the public is also something that featured in the interviews; opinions were quite 
split with some participants being part of the opposition themselves (―people shouldn‘t be 
expected to have them in their gardens‖ Maggie, 60) and others simply acknowledging the 
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fact that there is a lot of opposition (―People don‘t like the views; they can damage views‖ 
Kate, 23).  
On the other hand, some participants expressed being ―worried (by) how much public 
opposition there is‖ (Julia, 51) and others went further to suggest that people need to be 
educated (evoking the deficit model of public understanding; Bauer et al., 2007). The 
opposition was also sometimes viewed in terms of being irrational, especially considering a 
longer-term view of the energy situation: 
People are thinking quite narrowly, they don‘t think, their children and 
grandchildren are going to need renewable energy (Laurence, 50). 
If you know people had a better understanding of this oil and coal situation (…) I 
think people wouldn‘t be as outspokenly negative about having turbines near their 
house (Matthew, 30). 
Due to the perceived strength of the opposition to wind farms, siting them offshore or in 
really remote places was suggested; for some people this was also a condition of their use. 
―I think out at sea is the answer…offshore wind farms‖ (David, 65). As part of the 
interview protocol, participants were also specifically asked about their views on the 
aesthetics nature of wind energy and whether they would consider living near one. The 
look of wind farms is thought to be one of the major reasons for opposition (Wolsink, 
2007b); and participants were split quite evenly on this. Some thought they ―look quite 
nice‖ or like ―something good is happening‖ (Tom, 29). Wind farms/turbines were also 
sometimes compared to ―artwork‖ (Fiona, 67) or described as ―funky modern trees‖ 
(Maggie, 60); whereas others thought wind farms were at least better than alternatives (e.g. 
power stations, ―they are better looking than pylons‖ Fiona, 67). Some participants 
described wind farms as ―ugly‖ or an eye-sore ―dominating the landscape‖ (Emma, 66). 
Noise was also a factor in opposition, although this was not as prominent as aesthetics 
(Wolsink, 2000). In the interviews, participants that brought up noise made by wind farms 
mostly speculated and admitted not having any personal experience with this aspect 
themselves, e.g. ―people say it‘s very noisy (…) but I have never heard them‖ (Bethan, 54). 
When asked whether people would mind living near a wind farm, some people were 
definitely against it, but mostly participants would not mind: ―not something that would 
put me off completely‖ (Laura, 21); ―wouldn‘t affect my life in any way‖ (Abby , 20). For a 
lot of participants this however depended on the circumstances and hardly anyone would 
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actively choose to live near one. Finally, there was an indication that people considered 
various aspects about wind energy, a sort of trade-off between various factors the 
participant deemed important. This is perhaps a function of the method in the sense that 
participants were encouraged to evaluate different technologies rather than provide a single 
answer. This reveals that even though people were positive about RETs, they also had 
doubts and concerns over their use.  
Noise pollution concerning the wind turbines and visually polluting. But, you know, 
in comparison with you know I mean it is much better for the environment, so that 
balances it out quite well (Abby, 20). 
Although the P1 sample was small and (perhaps) not representative, an array of different 
opinions with regards to wind farms was evident. Specifically there seemed to be a 
minority opposed to wind energy and a minority strongly in favour of it, with most people 
somewhere in between these two positions (likely to have weaker and uncertain attitudes 
compared to those who strongly support wind farms). These individuals in-between are of 
particular interest because they are most likely to hold views that are malleable and 
influenced by external factors; therefore they are also more likely to hold conditional 
support for wind farms. On the other hand, it is also possible that these individuals 
passively accept wind farms and hence would not take part in the planning process 
(perhaps contributing to the democratic deficit identified by Bell et al., 2005). 
7.4 Conditional support, uncertainty and low-salience 
The previous section analysed RETs individually; however, comparisons across 
technologies were also made and attention was paid to any overarching themes that 
emerged out of the transcripts other than direct evaluations of RETs. The following 
section will therefore analyse a possible role for qualified support and the importance of 
acknowledging low-salience and uncertainty accompanying these opinions (Appendix 7.3 
for coding). 
7.4.1  Conditional or qualified support 
One of the central aims of this thesis and the qualitative interviews was to uncover any 
complexity or nuances that exist in public perceptions and opinions towards RE that may 
have important implications for current and future research in this field. The concept of 
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―qualified‖ support is of particular interest because it may contribute to explain the 
discrepancy found between general favourability and local opposition, particular in the 
wind farm planning literature (Bell et al., 2005). This qualified support explanation posits that 
people think wind energy is good in principle but their support depends on various factors 
(e.g. site specific factors, institutional arrangements etc.) and certain conditions must 
therefore be satisfied for support of individual developments (Bell et al., 2005; Wolsink, 
2000). 
The analysis in the previous sections already shows that people can hold multiple beliefs 
about a technology (e.g. it‘s good for the environment but also has potential local impacts). 
In principle, these might result in overall positive evaluations but could shift depending on 
the context. It is also evident that people do have specific opinions which may be classified 
as qualified support upon closer analysis. In particular, explicit statements of conditions 
were evident for tidal, hydro, biomass and wind. Although some examples of qualified 
support are offered in the subsequent analysis, it is important to remember that it is far 
from clear how such conditional support should be measured. In the interviews, 
‗spontaneous‘ explicit qualified support was deemed to be present when participants 
expressed clear conditions, e.g. through using ‗but only if‘ phrases. The following 
discussion will also show that many participants did not express clear conditional support 
but instead discussed technologies in a variety of ways, which included suggestions for 
improvements or, in the case of wind farms, places where they would be acceptable 
(perhaps indicating that they would be unacceptable outside these suggestions).  
Qualified support in relation to hydro and tidal energy was related to their potential 
environmental, ecological and societal impacts. Although these were sometimes very 
vague, specific aspects also emerged, e.g. one participants voiced concern over the 
disappearance of the Severn Bore19 which has cultural significance for her having grown up 
with it. Some examples are displayed below: 
 ―Tidal is a good idea I think, if they actually think it through as far as not just the 
environment but people who live in river communities.‖ (Mary, 35) 
―As long as it [hydro] doesn‘t really affect the environment, like the ecology and the 
animals and stuff (...)‖ (Laura, 21)  
                                               
19 Tidal surge that sweeps up the estuary of the river Severn in England/Wales 
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The condition regarding general environmental impacts is important to acknowledge, 
however it should also be noted that more specific conditions are likely to emerge as 
individual developments are encountered (Bell et al., 2005). Therefore if someone 
conditionally supports a development, his or her final opinion (support/opposition) will 
depend on the meeting of those conditions. The way the individual appraises the specific 
development and relevant information surrounding the project will be very important. 
These perceptions are then of course likely to be influenced by other factors such as 
institutional arrangements, presence of pressure groups, and the media. For example, 
environmental assessments may have concluded that a development has minimal 
environmental impact (as judged by some criteria), but people may not trust or believe this 
information. Large tidal and hydro projects are always going to have some sort of 
environmental and societal impacts, therefore these processes and the extent of qualified 
support will always be of importance. However, in the UK, large tidal projects across the 
Severn have been shelved for the moment and large-scale hydro capacity has almost been 
exhausted, therefore it is unlikely that a large project will go ahead anytime in the near 
future. On the other hand, other locations and smaller schemes are likely to face similar 
issues, and conditional support with regards to environmental impacts is still likely to play a 
role.  
Perhaps the clearest example of qualified support was expressed for biomass, and in 
particular the use of energy crops as discussed previously. Participants spontaneously 
expressed strong opinions against this type of bioenergy: 
I am completely against them growing a field of wheat and then burning it to power 
a car or whatever they are doing. That is absolutely beyond belief! That‘s a field full 
of food for people! (Emma, 66) 
The only thing I will say about biomass is that I am not in favour of cultivating 
huge tracks of land to generate it. I think we should be using the food and the stuff 
we already waste and apparently you can use a very wide range of things. (Julia, 51) 
Considering that the Renewable Energy Strategy (DECC, 2009d including the Biomass 
Strategy) and various future energy scenarios (e.g. DECC, 2010a; UKERC, 2009) envision 
an increased use of energy crops, this may be a particular contested issues for some 
members of the public. Although restrictions are outlined (e.g. criteria of sustainability, 
DECC, 2010a) it remains to be seen whether this would satisfy concerns or whether a 
more fundamental opposition to widespread use of energy crops exists in the UK (see first 
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quotation above). On the other hand, land that would usually be cultivated anyway (e.g. for 
food crops) would not have additional impacts to the local area (unless a processing plant 
is build and traffic increases), hence local opposition may not occur. Whether people will 
actively oppose the widespread use of energy crops remains to be seen; additionally, it is 
yet unclear whether people would object to using imported fuel grown in other countries. 
Thus, there are still a lot of questions to be answered if such an expansion of energy crops 
is to go ahead. 
Wind energy, conceptualised as mostly large-scale wind turbines/farms, also received what 
could be said to be ―qualified support‖. This took on various formats including concerns 
about safety, aesthetics, and suitability of locations. The idea of situating wind energy 
offshore or in predominantly remote areas was also sometimes expressed as an explicit 
condition, however at other times it was simply suggested as a better location. A few 
examples are presented below: 
―(…) as long as I was convinced that they (wind turbines) were in no way 
dangerous for anybody.‖ (Fiona, 67) 
 ―I think they (wind turbines) look great to be honest as long as they are situated 
offshore or in very remote areas.‖ (Maggie, 60) 
―(Talking about a wind farm in the Cumbria Mountains) I think they should have 
been more sensitive of the sites that were chosen. I think out at sea is far more 
acceptable.‖ (Bethan, 54) 
Interestingly, the discussion around RETs also triggered some participants to express 
conditions that apply broadly to all RETs (generic conditions on RE use). The idea that no 
harm should be done to the environment also featured here more generally but people felt 
that the technologies must be viable and working properly before they are implemented 
e.g. ―let‘s have a proper feasibility study and see if these really are feasible in this country‖ 
(Mary, 35). This shows that some people were still sceptical about the feasibility of these 
technologies and their use is evaluated hypothetically and ‗in the future‘, which distances 
the participants: ―I am all for renewable energy because it‘s environmentally friendly, they 
don‘t, they are not taking the Earth‘s finite resources, but I think they are not, there a lot of 
questions still to be resolved‖ (Bethan, 54). This further suggests that, although broadly 
supportive, some participants were not yet entirely convinced about the feasibility of 
certain RETs. 
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The conditions outlined previously are possible examples of qualified support in the sense 
that they highlight an attitude that is positive towards a specified technology but 
simultaneously conditional upon certain things (e.g. minimal environmental impact). There 
were however other indicators of qualified support that are less straightforward than these, 
highlighting the difficulty in actually measuring such viewpoints. Throughout the interview, 
questions to the researcher indicated uncertainty on behalf of the participant, e.g. 
wondering about effects of a technology rather than expressing a clear condition. This was 
especially evident for the lesser-known technologies such as wave energy and biomass. If 
people wonder about how wave energy may affect the local environment, this implies a 
potential condition, e.g. ―I don‘t know what the effects (of hydro) would be on kind of 
wildlife in fresh water and things‖ (Rachel, 29). 
Finally, participants also provided suggestions, usually to solve the problem of local 
opposition. For example, many people did not express offshore implementation of wind 
farms as a condition but still suggested this to be better than onshore wind. Similarly, 
people wondered about potential future improvements to the technology, e.g. making 
them smaller or more efficient so you ―reduce the need for so many turbines or really big 
turbines‖ (Tina, 38), which perhaps indicates dissatisfaction with the current situation. This 
expectation that technologies will evolve and improve is perhaps not unrealistic, but 
especially for a technology such as wind energy, may be problematic. Currently the UK 
aims to substantially increase the use of wind farms, and although development of the 
technology is continuing, the expansion is not dependent on it. Hence if people are not 
sure about the current state of the technology, they might be disapproving of large-scale 
expansion as it stands at the moment.  
This section has provided some insight into possible qualified support that exists for some 
of the RETs. It is important to acknowledge that participants most of the time did not 
express overwhelming, unconditional support for a technology as surveys would suggest. It 
should be noted that the current sample does not allow anything to be said about the 
prevalence of these conditions; however, it is interesting to note that even at a general 
level, speaking quite hypothetically about energy technologies, some people already have 
clear conditions that must be met. There was an indication that some participants had quite 
defined views on the use of, e.g. wind farms, whereas others expressed more vague 
conditions or concerns in conjunction with an overall supportive position. These 
conditions also seem to emerge during deliberation about a technology which the interview 
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protocol encouraged. This is different from previous survey designs because it allows freer 
expression of opinions but also about uncertainties on behalf of the participant, which is 
especially important because at a general level, energy or energy technologies are a low salience 
topic for most people hence this may have been the first time some participants had 
actively thought about the topic. 
7.4.2 Principle vs. practice, abstract vs. concrete 
The previous section has provided some evidence for the notion of qualified support, one 
explanation for the discrepancy between general support for wind energy and opposition at 
the local level. Although some participants did provide clear preferences and ideas, it is 
likely that most individuals were constructing and articulating their preferences as a result 
of the study (Lichtenstein & Slovic, 2006). Especially if participants were unfamiliar with a 
technology (particularly biomass and wave energy), it could be said that they are only 
forming their attitudes, which are far from being defined and stable (e.g. Ajzen, 2001; 
Siegrist, 2010). As such participants would express uncertainty because they had not 
thought about these technologies a great deal and therefore felt less knowledgeable about 
them. However, uncertainty also played a role due to the unavailability of relevant 
information (e.g. local/specific impacts of a development). As such the evaluations were 
always very hypothetical. Nonetheless, throughout the analysis there were examples of 
participants indicating a difference between principle (theoretical) support and practice, 
both explicitly and implicitly: 
I feel it is something that we should all...em...adopt, em I am not...phew...in theory I 
am a huge supporter; in practice I am probably quite...em...I wouldn‘t say lukewarm, 
probably neutral (Fiona, 67, speaking about personal opinion of RE). 
The discrepancy between principle and practice is one aspect that became apparent when 
looking through the entire transcripts because evaluations of renewables, although very 
positive in accordance with existing survey data, did depend on the perspective taken. It 
seems that very general values are drawn on to define, describe, and evaluate RE as a 
concept and sometimes as specific technologies; however, when evaluating more specific 
manifestations of a technology (e.g. energy crops) or a specific local development (Severn 
Barrage), other aspects might become salient.  
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To reiterate an earlier point made, we must then distinguish between different perspectives 
and ideas of RE, from the very abstract to the specific: 
 
 
 
Of course these are not the only possible perspectives, e.g. one could evaluate a specific 
renewable scheme without being local to it. Overall, however, the previous analysis shows 
that nuanced and complex opinions do exist, although RETs are frequently viewed as 
abstract, hypothetical ideas, often with little personal relevance. Some technologies are also 
evaluated in terms of their future prospects, which is understandable in the case of e.g. 
wave energy. Nonetheless, these representations of RETs have implications, and usually 
create distance between the participant and the evaluated concept or technology. As already 
mentioned in the literature review (chapter 4) Construal Level Theory (CLT; Trope & 
Liberman, 2003) may provide additional insight into the implications and reasons as to why 
such abstract representations lead to very positive evaluations, and more concrete 
examples may lead to highlighted concerns and negativity. 
CLT suggests that events are constructed either at a high-level or low-level (Trope et al., 
2007). High-level construal consists of general and decontextualised features where events 
are seen in terms of morals, values and superordinate goals. In this way, mental 
representations are much more abstract, organised into relatively simple and structured 
mental models, focusing on the big picture. Low-level construal, on the other hand, consists 
of concrete and contextual details, focusing on feasibility and constructing a much richer, 
unstructured picture (Trope et al., 2007). Psychological distance can then determine at what 
level an event is construed; as distance increases, this leads to a higher level construal of 
the event. Therefore when the valence associated with high-level construal is more positive 
than that associated with low-level of construal, then attractiveness of an option should 
increase with distance (and vice versa; Trope et al., 2007). Psychological distance may refer to 
various dimensions including time (future/near events), space (geographically near or far), 
social distance (people like me, personal relevance) and hypotheticality (hypothetical vs. 
real event, certain vs. uncertain events). These construals or representations, in turn, guide 
prediction, evaluation and behaviour (Spence & Pidgeon, 2010; Trope et al., 2007). 
Renewable energy 
the concept 
Specific RE 
technologies 
Complexities 
within RETs 
Specific (local) 
projects 
132 
 
Considering that RE is often discussed in abstract and hypothetical terms, broad values 
and worldviews are drawn on to evaluate it, e.g. environmental concerns. They are also 
situated in the wider picture, e.g. as part of the solution to prevent CC. This would imply that 
the evaluation of RE in surveys is dominated by higher-level construal, and therefore 
abstract values and ideas most of which carry positive valence. However, when 
encountering a specific development (e.g. a proposed local wind farm) lower-level 
representations create a focus on contextual issues and concrete details, which in turn may 
carry negative valence (e.g. diminished landscape value). This can be further informed by 
various manifestations of high vs. low level of construal, all of which can influence the 
evaluation of an event or object (Trope & Liberman, 2003; Trope et al., 2007): 
 Primary, goal-related vs. secondary, goal irrelevant sources of value: It has been found that at 
a high-level of construal, secondary interests (specific advantages or disadvantages) 
are unlikely to prevent a person from making decisions according to primary and 
superordinate goals (e.g. saving the planet, living sustainably). However as one gets 
closer  and more engaged, secondary considerations (e.g. wildlife concerns) may 
become increasingly influential and capable of inducing conflict and uncertainty – 
therefore a clearer preference for RE would be expected at a higher-level of 
construal, but as specific technologies or projects are considered, concerns may 
create uncertainty with regards to this support. 
 
 Arguments in favour vs. arguments against an action or choice: It is thought that cons (or 
disadvantages) are generally subordinate to pros (e.g. you are unlikely to get a 
medical procedure unless some clear benefit is evident, the act of this procedure 
then also highlights the possible complications; hence cons do not exist without 
pros; Trope et al., 2007). Furthermore, cons are usually much more concrete and 
pros are therefore more salient at a high-level of construal. This is evident when 
participants were evaluating RE in general, advantages were easily identifiable, but 
disadvantages relied on thinking of more concrete technological manifestations 
(section 7.2). 
 
 Idealistic values vs. pragmatic concerns or specific risk perceptions: Here it is argued that 
pragmatic concerns are subordinate to idealistic, inner values. Therefore general 
values guide thinking at a higher level of construal, whereas pragmatic concerns are 
more apparent at a lower-construal level. Again, this is also very apparent in the 
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previous analysis where general concerns about the environment and the future 
seem to create strong favourability for (e.g.) wind energy but more specific beliefs 
around the siting of wind farms may be influencing local opposition (Wolsink, 
2007b). 
Social values and general attitudes are therefore considered as part of high-level construal, 
guiding behaviour for events that are distant in time and space. Furthermore, central as 
opposed to peripheral values are more influential at a high-level of construal, with studies 
having found that as distance increases, participants increasingly solved a conflict in favour 
of the value that they personally found most central to their identity (Trope et al., 2007). In 
relation to RE, it could therefore be hypothesised that as distance increases, participants 
base their support increasingly on central values such as general environmental concern, 
whereas as distance decreases (e.g. conceptualising a wind farm as opposed to wind 
energy), peripheral values become more important, e.g. landscape values, importance of 
place (e.g. Devine-Wright, 2009; Wolsink, 2007b). In this case, psychological distance to 
RE can be temporal (a future development), spatial (development not in my area) or 
hypothetical (vs. actual evaluation). 
Cues about distance therefore affect construal (high to low) and consequently how an 
attitude object may be thought about. Depending on the level of construal, the mental 
representation of the object can therefore vary across different circumstances and contexts. 
For example, general attitude questions might create a rather abstract and poorly-defined 
example of the attitude object whereas more concrete construal may include contextual 
information (e.g. a wind farm and its location). This is summarised in Attitude 
Representation Theory (Lord & Lepper, 1999) which suggests that a person‘s evaluation 
depends on his/her subjective representation of the attitude object; hence evaluative 
inconsistency occurs when different representations are activated in different contexts or 
due to different cues (Ledgewood, Trope & Chaiken, 2010). This further suggests that 
people‘s responses to general attitude questions (e.g. wind energy) can fail to predict 
responses to more specific examples of the object category (i.e. a wind farm development). 
For example, if a proposed wind farm is very different to what people think about when 
answering general questions about wind farms, the predictive power of these questions 
would be weak. Representation could differ along numerous dimensions including context 
(e.g. landscape) but also other factors like the number of turbines, their size, the way they 
are clustered etc (Sustainable Energy Ireland, 2003; Wolsink, 2007a).  
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This highlights the fact that we know very little about what people think of when talking 
about or responding to questions on ‗wind farms‘ especially at a higher-level of construal 
where the attitude object is very abstract. The interviews in P1 do however suggest that 
participants automatically thought of larger-scale wind turbines or wind farms when 
discussing ‗wind energy‘ and that these are primarily thought of on land. However what 
actually constitutes a wind farm and whether people think of a specific example is unclear. 
This is an important consideration which deserves further research. It would be particularly 
interesting to ask what people mean by a wind farm. For example, do they imagine a 
particular number of turbines? Do people picture a variety of heights? Furthermore it 
would be important to consider what these representations are based on, whether these are 
primarily dominated by media images or experiences, or perhaps some people struggle to 
create a mental picture all together. Additionally, different representations or exemplars 
might be activated when discussing advantages of wind farms compared to the discussion 
of costs and impacts. These considerations also affect interpretation of findings in the 
other research phases (see chapter 9 for a discussion on how this affects findings in the DP 
survey). 
In addition, qualified support can be viewed as a form of speculation or pre-empting on 
behalf of the individual because low-level information is often unreliable or currently 
unavailable; details about a specific development or situation may only become clearer with 
time or as one becomes personally affected. It might be that people are aware of the 
abstract-nature of their opinions and mental representations. The fact that little concrete or 
contextual information is available when answering questions about RE and RETs may 
therefore lead people to provide responses based on a general overall feeling (e.g. affect 
heuristic; Slovic et al, 2004). Once more information does become available (e.g. about a 
specific technology or local development), opinions might shift and/or answers will be 
based on a closer examination of the pros and cons (e.g. analytical/information-
processing). However, it should also be noted that some people still think of higher level 
goals when evaluating local wind farms (e.g. Warren, Lumsden, O'Dowd, & Birnie, 2005). 
This may have some implications for how different dimensions of psychological distance 
interact. For example, when evaluating a specific RET scheme (e.g. a wind farm) it may be 
associated with some negative value due to spoiling an aspect of the view (low-level 
construal). However, if an individual also construes the threat of CC as psychologically 
near (e.g. personally relevant and temporally close; Spence & Pidgeon, 2010) this may 
override concerns over impacts; whereas a person who views CC as personally 
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unimportant and temporally distant may not be guided by this (and, as a result, landscape 
values may be more salient; Wolsink, 2007a). These relationships will be examined more 
closely in the following chapters. 
7.5 Renewable energy in context 
7.5.1 Visions for RE energy futures 
Up to this point RE has been examined as a concept and as individual technologies; 
however, RE must also be evaluated in the context of other technologies and energy 
futures. Although there was some intent in the interview protocol to include context, 
specific questions about energy futures were not predetermined. Some participants 
however viewed all technologies more in terms of their roles in energy future scenarios and 
others would offer opinions on what may happen in the future. This then prompted a 
closer look at participant‘s visions for energy futures; and any response that included some 
reference to the future of energy sources, or the UK energy situation as a whole, was coded 
and analysed (Appendix 7.3). The roles envisioned for RE as a whole will be presented, 
which sometimes also included reference to nuclear power (NP) and fossil fuel (FF) use. 
It must be noted, though, that the roles for renewables (and nuclear and FFs) are only 
suggested and a systematic analysis of people‘s opinions is not possible with the current 
methodology. Participants did also vary in terms of the detail and strength of their 
opinions; nonetheless, this analysis will explore and provide an interesting insight into 
some of the visions for Britain‘s energy future. 
1. Move to renewable energy (perhaps NP short-term): 
The best action plan would be to minimise how much non-renewable sources are 
used and maximise the renewable sources and while that change is occurring to 
reduce anxiety maybe nuclear power should be used but for the short-term. (Abby, 
20) 
I think if they get this (renewables) efficient they would drop nuclear power. But if 
these 6 sources that you got here laid out were really doing their job, producing 
what we need, they might not need nuclear. (Emma, 66) 
Within this perspective, participants talked about RE playing an important role in the UK 
energy future and that it needs to be used as soon as possible. As the quotations show, the 
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move to RE is driven by the desire to get away from FFs, but also acknowledging that NP 
may play a part in this transition. This role for NP has also been termed reluctant acceptance 
(Pidgeon, Lorenzoni, & Poortinga, 2008). On the other hand, some participants were very 
negative about NP and do not want to see more of it. Some participants did not express 
any further opinions other than the fact they the UK needs to move towards RE; in that 
way this is quite a simple, straightforward perspective. However, some complexity was 
evident if participants thought about how to achieve this, e.g. using NP in the transition. 
2. Not too impressed by RE, not ready yet, need improvement (role for FF and NP): 
I think nuclear power has a part to play because I don‘t think we‘ll be able to get 
renewable energy or other forms of energy that quickly because culturally we are 
not established to do it (....) For some time you are going to see a mixture. The 
main drivers I think are nuclear power, oil, probably gas but gradually as these 
technologies become more available...then they will probably move into that 
(renewables). (Peter, 60) 
Slightly more negative than the previous theme, some participants expressed the opinion 
that RE is not yet at a stage at which it can be used to its full capacity; it was seen as 
needing improvement before it is ready to play a major part in the UK energy system. The 
above quotation expresses the opinion that RE is not ready yet partly because culturally we 
are not set up to accept them on a large scale hence NP will still be needed. The participant 
also envisioned a slow move to RE, with both FFs and NP playing a role for some time. 
This perspective was similar to the first one in the sense that both eventually see RE 
playing a significant role, but here participants were more sceptical about how soon this 
may be realised. 
3. Renewable energy cannot provide all of our energy needs (role for NP) 
I think it is difficult to have all of our energy from renewable energy, from 
renewable sources. I think nuclear power will play a part in the future as well. 
(Laurence, 50) 
(...) it‘s not like nuclear; you can‘t switch it off and on. So you need perhaps 50 to 
60% of Britain‘s supply on the switch and the rest is wind, tidal, wave... (Maggie, 
60) 
The final perspective perceives RE as not being able to provide most of the UK‘s energy 
need and as a result (e.g. see first quotation) NP is seen to play a role as well. The second 
quotation also shows that the participant has thought about the implications of what it 
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would mean to have an energy system based on renewables, and she comes to the 
conclusion that there is a limit to how much they can contribute. 
Although the three perspectives outlined here are quite distinct, it is not clear how 
prevalent they are or indeed how independent they are of each other. They do however 
provide some interesting insight into the different types of opinions people hold about the 
UK energy future. Perhaps it is interesting to note that the three perspectives move from 
the more general to the specific, e.g. in theme 1, the move to RE is more of a general idea 
whereas in theme 3 participants can be quite specific about what type of role it will play 
and why. Furthermore this also represents a move from the more ideal to the realistic in 
terms of the actual energy situation; the last theme being perhaps the most realistic in 
terms of where energy policy is heading. However, it could also be that some people 
simply discussed this in ideal terms, whereas others did in realistic terms. Asking 
participants more clearly what they ideally want to see happen and what they realistically see 
happening might draw out differences. On this note, it may also be important to know that 
some participants, throughout the entire interview, adopted more of an energy strategy 
viewpoint, evaluating every technology in terms of the role it could play realistically, 
whereas other (usually participants with less perceived knowledge, confidence or strong 
opinions) would judge energy sources more generally. 
Similarly, these themes could be seen on different time scales, something that was not 
specified in the interview. For example, renewables may be seen to play a role in future 
energy scenarios but perceptions may differ on when this is going to happen. This also has 
implications for the role of NP, and the perspectives outlined above would suggest that 
participants who want a move to RE (as soon as possible) will be less favourable towards 
NP than those that doubt whether renewables will be able to supply much of the UK‘s 
energy/electricity need, independent of the time-scale. Hence NP in theme 1 may only be 
accepted in the short-term whereas in theme 3 a long-term use may be accepted as well. 
Furthermore, this viewpoint may be affected by the participants‘ perception of ES, e.g. 
how soon FFs will run out. So if a participant believes that FFs will run out in the next two 
decades (psychologically near), this will create a more pressing concern to change the UK 
energy strategy. 
Finally, the role for technological optimism was clearly evident in the discussion around 
RE energy futures. The idea that technologies will help to solve problems such as CC or a 
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gap in energy supply was expressed repeatedly; possibly driving some of the strong support 
for renewables. Wind energy was positively evaluated by most participants but there was 
also a belief that the technology ―will catch up at some point‖ (Mary, 35). People suggested 
that wind farms will be made more efficient, smaller and ―less conspicuous in the future‖ 
(Julia, 51): 
If only they could devise a smaller…get those engineers and you know the 
designers building one of those…you know…minimising (...) the Japanese and the 
Chinese seem to be able to miniaturise everything. (Bethan, 54) 
As already mentioned in a previous section, this optimism in terms of changing wind 
turbines is interesting and may suggest that the way it stands at the moment some people 
might not be entirely satisfied with the widespread implementation of wind farms. 
Similarly, solar energy was seen as very positive, yet some participants expressed ideas 
about it needing to be refined, needing more concentrated lenses and other technological 
improvements; e.g. a solar panel that ―tracks the sun‖ (David, 65). This optimism around 
solar technology and its potential may also be the reason why it is generally evaluated as the 
most favourable RET. 
7.5.2 Climate change 
Environmental concerns were evident throughout the discussions around RE. However 
the study was also interested in exploring whether more specific beliefs about CC 
influenced evaluations of energy sources. In actual fact, CC did not feature as strongly as 
expected, this section will therefore only briefly discuss any spontaneous mention of CC, 
and the next chapter will more closely examine the relationship between CC and RE 
beliefs. 
It was difficult to distinguish whether people meant to talk about CC but failed to do so 
because they did not know the right terminology. As the previous sections have shown, 
environmental concerns were repeatedly discussed in very general terms, i.e. fossil fuels are 
bad for the environment and renewables are good for the environment. In addition, 
thirteen out of the twenty interviewees made some reference to RETs being ‗‖clean‖, 
which is a very vague term but closely aligned with positive perceptions of renewables. On 
the other hand, sometimes participants used slightly more specific terms which could 
possibly be related to CC but also encompass air pollution, e.g.  ―gases‖ or ―pollution‖. 
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One participant talked about gas having ―a lot of emissions‖ (Laurence, 50), but again any 
explicit mention of CC was not evident. 
Of course, some participants did make reference to CC; this was still quite vague though: 
―[coal] obviously it gives off gases that go towards global warming or whatever‖ (Laura, 
21). It should also be mentioned that although CC was explicitly mentioned by some 
participants, this did not necessarily mean that they were concerned about it. In fact, some 
would go on to clearly state their uncertainty or skepticism, ―I‘m not sure if global warming 
is to do with CO2‖ (David, 65). 
Finally, some participants mentioned CC in passing or as part of other problems and a 
wider view on how humans should interact with nature and natural resources, for example: 
―anything that gives off all of these that are depleting our ozone layer and are contributing 
massively to global warming in a way that you know is just (…) we should be living in 
equilibrium with this planet‖ (Matthew, 30). From these interviews then it is quite unclear 
how much CC is actually involved in the evaluation of RE and RETs, in fact the link 
between these two concepts seemed rather ill-defined, which is in contrast to the 
arguments presented in policy documents (e.g. DECC, 2009c). 
7.5.3 Energy security 
The discussion around energy technologies and their use was also analysed for any 
spontaneous mention of ES aspects to gain insight into interviewee‘s awareness and 
understanding of this concept. Nineteen out of the twenty participants mentioned the fact 
that FFs are running out and/or renewables are not, which is not surprising considering it 
is an aspect embedded into the definition of RE. For some interviewees this also led to a 
more elaborate discussion around energy futures. It would be difficult to determine how 
concerned interviewees are about FFs running out, although when prompted, or when 
spontaneous qualifications were provided, this revealed a lot of discrepancy. For example, 
when asked when FFs will run out, one participant thought that ―he‘d be long dead before 
that happens‖ (Ian, 46) whereas another participant displayed a lot more urgency: ―So 
within our lifetimes it might not actually be possible to extract anymore of these resources. 
So clearly it is absolutely imperative that we develop sustainable, renewable sources of 
energy‖ (Fiona, 67). 
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Perhaps more urgency and concern is based on price increases, partly due to the dwindling 
reserves of FFs. Several interviewees mentioned some aspect of vulnerability to price 
increases or fluctuations linked to FFs spontaneously: 
I knew someone who had oil heating and that started off quite cheap and then it 
wasn‘t...and the price fluctuates (Maggie, 60). 
And what is frightening is that I know that we are going to places like Russia for 
our gas and I mean it‘s just so terrifying piping it right across Europe. And you 
know the problem is if there is a strike between us and that country…you know it‘s 
a big issue. And of course we could be held to ransom like we were this winter with 
massive price increases (Emma, 66). 
The above quotation also mentioned another aspect of ES: the UK‘s dependency on other 
countries for FFs. When this aspect was brought up by participants, it received a lot of 
concern, particularly in relation to dependence on the Middle East and Russia. For 
example, one participant thought that ―these are not necessarily countries we would in 
other circumstance deal with. They are rather dubious regimes‖ (James, 67). 
Vulnerable supply chains and unreliability of wind energy were also discussed by a 
minority, and the need for a diverse mix of energy sources was suggested. The idea of an 
energy gap was also discussed by a few participants, however like all ES aspects, it was 
difficult for them to know and understand how likely these risks were. 
When discussing oil and other FFs, an unexpected theme that emerged for four of the 
interviewees surrounded moral issues, particularly around wars and increase in terrorism: 
I suppose oil has been such a controversial thing. It‘s been linked with political 
issues, why America went to war in the Middle East. I think it‘s a very political 
resource and I think, (pause) for the political complications rather than anything 
about the pollution; I think it‘s got to be a negative force for mankind, the world‖ 
(Bethan, 54). 
Finally, it is important to mention that most people had not heard the term ―energy 
security‖ before and prompting proved to be especially difficult. Perhaps more deliberative 
workshops are suitable to understand how people approach such a complex issue and how 
they relate it to their everyday lives. It certainly seems that most anxiety came from 
depending on other countries (and the increase in this) and the accompanying problems 
around price and possible ‗shocks‘, e.g. people evoked experiences of fuel shortages where 
there were queues for petrol station or when lorry drivers striked and how this could 
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potentially put the whole country on hold. Although these risks (energy shortages) seemed 
to be acknowledged by participants, it was unclear whether they actually believed there is a 
likelihood of occurrence (i.e. people expect electricity at all times).  
7.6 Conclusions 
The analysis in this chapter has explored complexity in attitudes and perceptions that exist 
in relation to RE and RETs. Perceptions of individual technologies highlight both 
similarities and differences and are in line with previous findings. Solar energy was viewed 
most positively, whereas biomass is perhaps the most complex technology which leads to a 
wide range of opinions. However it was also associated with a lot of uncertainty and in fact 
it is questionable as to how much it is actually seen as a RE source. Wind energy is by far 
the most well-known technology and discussions around this RET not only included 
positive and negative evaluations but also more detailed discussions around its relationship 
with people and how support and opposition can influence its deployment.  
This chapter has also gone beyond analysing perceptions of different RETs to provide 
further insights into possible qualified support of these technologies and the role for 
uncertainty and low salience. The method was successful in providing some explicit 
examples of qualified support which were most evident for biomass and wind energy; 
however, more importantly, participants were able to express multiple viewpoints and it 
became evident that most participants were still constructing their attitudes during the 
interview. Furthermore, survey findings often mask the fact that people should not actually 
be classified as liking or disliking, supporting or opposing a technology, even at a general level 
(before encountering a local project); in fact, most people probably have quite changeable 
attitudes which are still being negotiated. Uncertainty was evident both because people did 
not have clear opinions (yet), and because specific information was unavailable (e.g. about 
a more specific development or project). 
Furthermore, positive evaluation of RE as a concept and as individual technologies very 
much related to broader values around the environment, future supply (sustainability), and 
how humans should interact with nature. Negative evaluations were however much more 
specific to a particular technology and/or development. Using insights from CLT,  
psychological distance theory (Spence & Pidgeon, 2010; Trope et al., 2007) and attitude 
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representation theory (Lord & Lepper, 1999), one can begin to understand why RETs are 
viewed so favourably on a general level but perhaps viewed more negatively at a specific or 
local level. Particularly, the closer one is to the evaluative object, more concrete, and 
pragmatic concerns, as well as more specific goals, will become salient. Critically, distance 
does not only relate to physical distance but also temporal distance and the fact that most 
of the time participants are asked to judge hypothetical developments. In addition, all 
evaluations in the interviews were hypothetical and quite distant, however differences 
emerged depending on the perspective taken, for example renewable energy is a very abstract 
concept in itself and therefore construed on a higher level than for example wind farms. It is 
quite evident then that specific risks or impacts of a technology only become evident the 
closer one gets to it, hence on a general level these are not yet evident or defined and one 
must rely on more general and central values to guide evaluation. Interestingly, people did 
not always think of RE in totally generic terms and when views were offered on a possible 
supply mix future, some participants thought RE would be of limited use in reality 
(especially in the short-term).  
Finally, the interviews have allowed for an initial analysis of the role for CC and ES beliefs 
in understanding and evaluating RE. Because these concepts represent wider goals and 
arguments for the use of RE, they would perhaps be expected to feature in the general 
evaluations of RE, however their role appeared limited. Overall these discourses, in 
particular CC, did not play a large role, or if they did, participants did not express this 
clearly or explicitly (―energy security‖ is quite a fragmented concept and only featured as 
individual aspects in the discussion). The next two research phases will examine these 
relationships further, as well as explore different beliefs around RE and RETs, particularly 
focusing on wind farms (e.g. the role for aesthetic evaluations). 
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Chapter 8 CARDIFF SURVEY: PUBLIC 
ATTITUDES TOWARDS 
RENEWABLE ENERGY AND ITS 
CONTEXT          
                                       
 
8.1  Introduction 
This next research phase (P2) was designed to further investigate public attitudes towards 
RE and RETs using a survey methodology, including general measures (e.g. affect towards 
RE) and more specific ones (including specific technological characteristics e.g. wind 
energy, biomass etc.). The main part of this chapter will therefore describe and discuss RE 
attitudes as measured in the Cardiff survey, analysing differences between responses (e.g. 
favourability vs. acceptance in your area) and the relationship between general and more 
specific beliefs about a technology (e.g. do specific beliefs about wind energy predict 
acceptability of a wind farm locally?). 
A second aim of this phase was to examine the role for CC and ES beliefs in determining 
attitudes towards RE and RETs. Therefore this chapter will first present responses to CC 
and ES questions, then move on to discuss RE and RET attitudes, and lastly analyse the 
relationship between CC, ES and RE beliefs. All topline results (percentages) of the survey 
are presented in Appendix 8.1. 
8.2 Environmental values, climate change and energy security  
perceptions 
This section has the purpose of describing and discussing responses to questions about 
environmental values, CC and ES. Previous findings will be used for comparison where 
appropriate. Public perceptions of CC and ES are not the main focus of this thesis, 
therefore only some of the findings will be presented in this section. 
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8.2.1  The New Ecological Paradigm (NEP) scale as a measure of environmental 
concern  
Evidence shows that CC beliefs are linked with broader values and cultural factors 
particularly environmental concern, whereby environmental values are positively related to 
CC concerns (Corner et al., 2011; Spence & Pidgeon, 2010; Whitmarsh, 2008). This 
relationship is far from surprising considering that ―climate change is, for many people, 
symbolic of the wider threats posed to the environment by human activities and industrial 
society‖ (Pidgeon, 2011; p. 20). Environmental values have also been hypothesised to be 
the main underlying driver for general favourability towards RE (Wolsink, 2000). 
Environmental values or attitudes can be measured in a variety of ways, however the NEP 
scale (Dunlap, 2008) is by far the most widely used and accepted measure, and hence was 
chosen for the Cardiff survey. 
The NEP was originally developed in the 1970s and 80s but revised in 2000; it measures 
the degree to which people endorse an ecological worldview (see methodology chapter and 
Dunlap, 2008 for specific theoretical constructs). Unlike other environmental attitude 
scales, the NEP does not make reference to any specific environmental problem, hence 
potentially tapping into more universal beliefs (Hawcroft & Milfont, 2010). The scale 
incorporates more general ideas about the relationship between humans and nature; similar 
values had become apparent when examining the conceptualisation of RE in the semi-
structured interviews (P1). The full scale can be viewed in Appendix 8.1. The scale used in 
the Cardiff survey was highly reliable (Cronbach‘s α = 0.81).  
The NEP has been found to correlate negatively (moderately) with age and income, and 
positively with education and liberalism (albeit in this case in a US student sample; Dunlap, 
Van Liere, Mertig, & Jones, 2000). Since the sample in the Cardiff survey is more educated 
than the UK national population, a relatively high endorsement of the NEP would be 
expected. It is also likely that the sample scored high on the NEP scale as a result of a self-
selection bias, e.g. those more interested in the topic are more likely to return the 
questionnaire. Indeed, the sample had a relatively high mean of 3.54 (out of 5; SD=0.48) 
suggesting that, on average, the Cardiff sample endorses the ecological worldview. This is 
in line with other findings from the UK and Europe. In fact, a mean of 3.54 is not 
unusually high although it is difficult to establish an exact baseline because studies often 
use different samples (students, environmentalists etc.) and shortened versions of the scale 
(Barr & Gilg, 2006; De Groot & Steg, 2008; Hawcroft & Milfont, 2010).  
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8.2.2 Public perception of climate change 
Previous research suggests that the majority of people (mostly in Europe and the US) 
believe the world‘s climate is changing and are concerned about it (Lorenzoni & Pidgeon, 
2006; Spence & Pidgeon, 2010; Upham et al., 2009). However it has also been suggested 
that concern may have reached its peak in the last few years and that a gradual rise in 
scepticism is currently being observed in the UK (Poortinga, Spence, Whitmarsh, Capstick, 
& Pidgeon, 2011; Whitmarsh, 2008). This is particularly so in relation to anthropogenic 
causes of CC although trend data is needed to provide evidence of any long-term changes. 
Summarising the research on public perceptions and attitudes towards CC is beyond the 
scope of this thesis and other authors have done this thoroughly, covering a wide-range of 
perspectives. This literature spans mostly European and North American views but is well 
documented (Brechin, 2010; Leiserowitz, Maibach, & Roser-Renouf, 2009; Lorenzoni & 
Pidgeon, 2006; Upham et al., 2009) and also tracks opinions across time (e.g. Spence et al., 
2010b). 
A number of items were included in the Cardiff questionnaire to measure beliefs in, and 
the general acceptability of, CC using items replicated from the national survey conducted 
by Spence et al. (2010b). Therefore the most important and relevant findings will be 
presented here. 
8.2.2.1 Belief in anthropogenic climate change 
The majority of respondents (79%) believe that the world‘s climate is changing; therefore 
scepticism in the existence of CC is quite low. This is comparable to the 78% found by 
Spence et al. (2010b; z = -0.484, p > 0.05). However, it should be noted that in the present 
Cardiff sample 13% said they do not know and only 8% did not believe the world‘s climate 
is changing. In the earlier national survey (Spence et al., 2010b) this was reversed (15% did 
not believe the world‘s climate is changing and 6% did not know (z = -5.296, p < 0.001; z 
= 4.093, p < 0.001) Perhaps here people were more uncertain or ambivalent but this 
difference could also represent a response bias (the national survey used face-to-face 
interviews and respondents may have been more reluctant to admit not knowing). 
When asked about causes of CC, people most often felt that CC is caused partly by human 
activities and partly by natural processes (49%). Only 12% felt that CC is caused mainly or 
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entirely by natural processes; and 36% consider CC to be caused mainly or entirely by 
human activities. To confirm, a one-sample t-test shows that respondents believed in 
human causes more than in natural causes, (t(499)=7.205, p<.001; M=3.28, SD=0.87). The 
results were in line with those found by Spence et al. (2010b) in both the national and 
Welsh samples.  
8.2.2.2 Concern about climate change  
Concern about CC is high with a large majority of respondents (79%) stating they are 
either ‗fairly‘ or ‗very‘ concerned. This is significantly higher than in the 2010 national 
survey (71%; z = -3.615, p < 0.001), which found even less concern in its Welsh sub-
sample (68%; z = -3.360, p < 0.001 Figure 8.1). Therefore the current findings are actually 
more in line with findings on a similar question in 2005, where 82% expressed concern 
about CC (z = 1.501, p > 0.05; Poortinga et al., 2006).20 Although, it is also likely that the 
Cardiff sample also is biased (self-selection) towards people with higher interest and 
concern around environmental and energy issues due to the sampling strategy used. 
Indeed, high involvement and interest has also been found to relate to higher concern 
around CC (Spence et al., 2010a). Furthermore, the sample consisted of a high percentage 
with further education, which has been found to relate to higher concern about 
environmental issues (Whitmarsh, 2008). 
Figure 8.1. Concern about climate change (%) compared across the current Cardiff sample 
(2010), the national survey (Spence et al., 2010b) and its Welsh sub-sample. 
                                               
20 There has been some debate about a gradual decline in concern about climate change.  Indeed a study by 
GfK NOP/DECC (2011) actually found a further drop in concern, where only 63% of respondents were 
very or fairly concerned. Again fluctuations in this type of data are hard to interpret and are probably 
dependent on various contextual factors such as current events, weather, type of survey etc. 
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However, looking at Figure 8.1 in more detail, it seems that the percentage of respondents 
very concerned about CC are similar in the two surveys, though in the Cardiff survey a smaller 
percentage was not at all concerned and a higher percentage was fairly concerned about CC 
(compared to Spence et al., 2010b). 
In previous studies, the concern item has been used independently and in conjunction with 
similar items to form a scale (Corner et al., 2011). For the current purposes it was thought 
appropriate to combine the concern measure with two other items also measuring people‘s 
affective responses to CC. These are variants of the item to provide a more accurate 
picture of public opinion; therefore respondents were also asked how much they worry, and 
how anxious there are about CC. The results are summarised in Figure 8.2. 
Figure 8.2. Mean concern (M=3.04, SD=0.77), worry (M=2.40, SD=0.83) and 
anxiousness (M=2.37, SD=0.88) about climate change. Responses were made on a 4-point 
scale, 1 = not at all concerned/anxious/worried; 2 = not very concerned/anxious/only a 
little (worried); 3 = fairly concerned/anxious/a fair amount (worried); 4 = very 
concerned/anxious/a great deal (worried). Error bars represent ±1 standard deviation. 
On average, respondents were less worried and anxious than concerned about CC, (F(1.837, 
953.189) = 430.253, p < 0.00121). 43% worry a fair amount or a great deal; and 44% were 
fairly or very anxious about CC compared to 79% who were very or fairly concerned.22 
                                               
21 Mauchly‘s test indicated that the assumption of sphericity had been violated,  2 (2)= 48.27, p < 0.001, 
therefore the Greenhouse-Geisser adjustment is reported.  
22 The three items were always answered in the same order, which may have influenced the results, i.e. 
responses may have reduced in strength for the latter items. However in P3 (see chapter 9) these three items 
were randomised and a similar pattern was found. 
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Perhaps worry and anxiousness represent stronger affective reactions and hence people were 
less likely to indicate a higher response compared to concern. Similarly, it is possible that 
worry and anxiousness represent more personal emotions, CC being a personally distant issue 
for most people (Spence & Pidgeon, 2010). The three items were combined to produce a 
highly reliable scale (Cronbach‘s α = 0.90) for the remainder of the analysis. Overall, the 
sample was fairly concerned about CC (M= 2.60, SD=0.76). 
Thus, in accordance with previous findings, respondents showed a high level of 
environmental and CC concern, and a majority believe in human-caused climate change. 
However the literature shows that these types of findings do not come without 
qualifications. CC often ranks much lower when compared to other issues, and is often 
pushed aside for more pressing matters, including personal issues such as health, education 
and finances, but also more societal or global issues such as terrorism, poverty and the 
economy. In such a context the salience of CC can be dramatically reduced (Poortinga & 
Pidgeon, 2003). 
A further qualification must be made with regards to personal and societal risks and the 
increasing importance of psychological distance (also see chapter 7, Trope & Liberman, 2003). 
On general questions people feel that CC holds risks and that these outweigh any benefits, 
but both qualitative and quantitative studies show that people often attribute much less risk 
to themselves personally (self-serving bias) than to society as a whole (Pidgeon, 2011). 
Similarly, risk perceptions around CC are temporally and spatially distant for most people; 
therefore CC is often perceived to be threatening far-away places/people and future 
generations. Pidgeon (2011, p. 16) notes that ―as a result people do not always view climate 
change as personally threatening or relevant to them, with one consequence that this may 
prevent people from forming strong affective associations with the issue.‖ Akin to this, 
events or experiences (e.g. flooding) are not necessarily attributed to a global change in 
climate, although there is some evidence that this may be changing (Spence, Poortinga, 
Butler, & Pidgeon, 2011). 
 
 
 
149 
 
8.2.2.3 Climate change scepticism and uncertainty 
Another emerging line of research has therefore started to examine the prevalence and 
reasons for CC scepticism, especially since the Email controversy at the University of East 
Anglia and the mistake in the 4th Assessment Report of the IPCC concerning Himalayan 
glacier melting. However, these two events are also embedded into the wider context of 
increased politicisation of CC, coupled with strong media interest. Understanding what 
scepticism is and how it interacts or even incorporates uncertainty is one of the main 
challenges in this emerging line of theoretical and empirical work (see Poortinga et al., 
2011; Whitmarsh, 2011). For example, Poortinga et al. (2011) notes that trend scepticism 
(as measured in surveys e.g. believing CC is happening) may be quite low, but impact 
scepticism (belief in anthropogenic CC and its negative consequences; also see section 
8.2.2.1) may be more widespread. It is also important to distinguish uncertainty from 
scepticism and attitudinal ambivalence; as well as acknowledging the role trust plays within 
this. In addition, the public does not necessarily distinguish between different types of 
scepticism and attitudinal uncertainty. Overall, scepticism seems more common in male 
respondents from lower socio-economic backgrounds, who hold traditional values and a 
conservative political ideology. For a more complete discussion of these factors see 
Poortinga et al. (2011). 
Figure 8.3. Agreement and disagreement (%) with the five climate change scepticism items. 
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Within the current survey, five items were used to create a reliable scepticism scale (Figure 
8.3; Cronbach‘s α = 0.87). Having briefly introduced the complexity in defining and 
measuring scepticism, it should be acknowledged that this is a very general scale and in fact 
three items focus more on the exaggeration and role of other factors in CC discourses 
(items 1,3,5), whereas items 2 and 4 focus more on uncertainty around CC. As said 
previously, theoretical constructs underlying scepticism or uncertainty are still being 
developed. Indeed, it seems that respondents may be able to hold multiple, sometimes 
contradictory beliefs and do not necessarily differentiate between different types of 
scepticism (Poortinga et al., 2011). The Cardiff sample displayed a moderate amount of 
scepticism with a mean of 2.87 (out of 5; SD= 0.87).  
This section has provided a snapshot of how respondents think and feel about CC using a 
variety of theoretically informed constructs. It should also be noted, though, that measures 
around CC beliefs are usually interlinked (correlated), and CC concern will therefore be the 
focus in any further analysis.  CC concern is of most interest (e.g. it is hypothesised that 
people who are concerned about CC would also be more positive about RE) and has been 
proven as a reliable and successful predictor in prior studies (e.g. Hansla, Gamble, 
Juliusson, & Garling, 2008; Spence & Pidgeon, 2010). 
Due to recently increased interest and importance, CC scepticism and its relationship to 
other constructs (e.g. beliefs about energy technologies) will also be examined further. 
Although CC scepticism is correlated with CC concern (Pearson‘s r = -0.63, p< 0.001), it 
does provide an additional perspective, particularly because in this instance it includes 
items about uncertainty.23  
In summary, the Cardiff sample was perhaps slightly more concerned and less sceptical 
about CC than in previous studies (Poortinga et al., 2011). It should also be noted that the 
fieldwork was carried out in May 2010, a period of very warm and sunny weather, 
something that has been found to affect beliefs in CC (Joireman, Barnes Truelove, & 
Duell, 2010). The summer weather (early in the year) may be one of several factors that 
could have led to high CC concern. 
                                               
23
 Additional findings measuring various beliefs about CC (including perceived risks, benefits and 
ambivalence) can be found in Appendix 8.1. 
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8.2.3 Public perception of energy security 
Energy security is a much less theoretically and empirically developed construct compared 
to CC. Nonetheless, it plays an important part in policy discourses surrounding energy 
futures and RE in particular. The ES scale used in this thesis was created using a variety of 
sources and some piloting (see Appendix 5.9 for further discussion). Although the scale 
was carefully constructed, it is likely to still need further development. The use of it in the 
Cardiff and DP surveys should be viewed as exploratory since this is the first time the scale 
has been used with a relatively large general population sample. Chapter 2 provides an 
indication of the complexity involved in defining and measuring ES. Its complexity stems 
from the fact that it encompasses causes and consequences (risks) as well as possible 
solutions to ensure a secure energy supply. Some of the aspects are more applicable to the 
public, for example the risks of power outages is perhaps more understandable and 
relevant than timely investment in new gas storage facilities. 
8.2.3.1 Measuring concern about energy security 
The findings and subsequent discussion of the qualitative interviews (phase 1, chapter 7) 
suggest that ES is not necessarily a concept that is well known or understood by the public, 
but aspects of it are used to evaluate and discuss various energy sources (including RE). 
This most obviously includes the fact that FFs are running out and that we need to plan 
for the future; however, the degree of concern or urgency around this issue is unclear, with 
some indication that people believe it will not become a problem in their own lifetime. 
Other aspects of importance include price increases and fluctuations, as well as 
dependency on other countries. 
In the Cardiff survey it was considered important to include a quantitative measure of 
concern about ES, although the literature review revealed relatively inconsistent ways of 
measuring this. In addition, few studies of public perceptions of ES exist, compared to the 
extensive literature on CC. From the limited research that is available, relatively high 
concern for ES was expected when explicitly asked about. For example, Poortinga et al. 
(2006) report that 83% of respondents were very of fairly concerned about using up energy 
resources that are not replaceable, such as oil and coal. 
Similarly to CC perception, high concern about ES must be set into context. Although ES 
is rated relatively high in terms of energy policy goals, energy issues and more specific ES 
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concerns (e.g. energy independence) typically rank much lower compared to other 
concerns over unemployment, crime or the economy (Eurobarometer, 2006; MORI/EDF 
Energy, 2005). In addition, ES is a complex topic associated with a lot of uncertainty 
around its definition, measurement and consequences (both types of impacts and 
likelihood). Moreover, ES as an overarching concept perhaps enjoys less awareness and 
attention than CC. 
8.2.3.2  The energy security scale 
A secondary aim of the survey was therefore to examine whether a useful scale could be 
created to measure ES concern. It should be noted that the ES scale used in the 2010 
national survey (Corner et al., 2011; Spence et al., 2010b) was produced from the same 
piloting work. However the Cardiff survey (and the DP survey, P3) used a slightly different 
version, with some alteration of precise wording and the addition of further items (see 
Table 8.1). The 10 items produced a highly reliable scale24 (Cronbach‘s α = 0.87). On 
average, respondents were fairly concerned about ES (M=3.19 out of 4, SD=0.50). 
Gender, age and voting intention did not predict ES concern; however, respondents with 
A-level, degree or postgraduate education were significantly less likely to be concerned 
about ES than respondents with lower qualifications (Linear regression, Appendix 8.2). 
The ten items that make up the ES scale and associated statistics are displayed in Figure 8.4 
and Table 8.1 (p. 153/155). It becomes apparent that the percentage of respondents who 
were either fairly or very concerned is high for all items. The items with the highest 
concern (85-97%) regard dependence on other countries, running out of fossil fuels in the future as well 
as fuel prices being high. These items could be said to represent quite abstract, general or 
possible future events; for example, the UK not having alternatives in place when FFs run 
out is quite different to there actually being power cuts. Furthermore, the former 
(dependency) could be said to represent a cause, and the latter (power cuts) being the 
consequence; highlighting the complexity in defining ES and hence the difficulty in 
eliciting and measuring public opinion in a meaningful way. 
                                               
24 Principle Component Analysis using the 10 energy security items from the Cardiff survey indicated that not 
all items factored onto the same factor, but it was unclear why. The same items in research phase 3 did not 
show this pattern; here all items loaded onto the same factor. Hence in both surveys a single scale was used 
for comparison purposes (see Appendix 5.9 for further discussion). Because the response scale included a 
―don‘t know‖ (DK) option; mean concern was calculated for all respondents that had 3 or less (out of 10) 
DK responses. Respondents with more than 3 DK responses or any missing values were excluded from any 
further analysis. The percentage of DK responses per item are discussed in the text. 
153 
 
 
Figure 8.4. Concern (%) for the 10 energy security items.
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This is especially visible in the items relating to price. Almost all respondents were fairly or 
very concerned about fuel prices being high but fewer respondents were concerned about 
electricity being unaffordable to them personally; perhaps again reflecting the bias towards a 
sample with higher socio-economic background. On the other hand, when asking 
respondents about effects and impacts, many might find it difficult to judge the risk and 
the likelihood (of occurrence), something even experts find difficult25. This is supported by 
the fact that the items about terrorist attacks on infrastructure and another country cutting off 
supply had the highest percentage of ―I don‘t know‖ answers. Furthermore, the breakdown 
of fairly and very concerned answers reveals that a large majority (70%) were very 
concerned about fuel prices being high and that more of the UK‟s energy supply is imported from far 
away (55%), whereas a much smaller percentage was very concerned over power cuts (27%), 
terrorist attacks (23%) and possible rationing of electricity (29%). 
Comparing items to those used in the 2010 survey (where applicable; Spence et al., 2010b), 
results are similar with a few exceptions (Table 8.1; see over). The Cardiff sample is more 
concerned about traditional energy sources running out (z = -4.525, p < 0.001), and becoming too 
dependent on other countries (z = -3.710, p < 0.001), but less concerned about electricity becoming 
unaffordable (z = 4.239, p < 0.001). A similar percentage of respondents are concerned 
about electricity rationing, (z = -0.425, p > 0.05) although the 2010 Welsh sub-sample is a lot 
higher on this (z = 1.999, p < 0.05). Concern about terrorist attacks causing interruptions to 
electricity supply is lowest in both samples (z = 1.220, p > 0.05). However it should be noted 
that these comparisons use percentages of respondents very or fairly concerned about 
energy security; when comparing mean responses (t-tests) there are fewer differences (see 
Table 8.1 for details). 
These results show that when directly confronted with these issues, respondents seemed 
very concerned about these ES aspects; however, more work needs to be done to assess 
these beliefs further, especially in relation to people‘s expectations. For example, the high 
reliability of the electricity network at the moment might make it very difficult for people 
to think of a scenario where electricity is not something they can rely on at all times. The 
lack of experience with these events may create much lower likelihood/risk ratings. Further 
lines of research should also examine the ascription of responsibility (e.g. who is to blame 
                                               
25 The Cardiff questionnaire also included a question which asked respondents to estimate when they thought 
coal and gas/oil would run out; however these questions were not used in any of the further analysis 
presented in this thesis. See Appendix 8.1 for the results. 
155 
 
if there are power cuts?) and the kind of control people feel (e.g. whether they feel they can 
influence and strengthen ES).  
 
Table 8.1 
Means (and standard deviations) and percent of respondents very or fairly concerned about energy 
security items. Comparison statistics for the 2010 national survey (Spence et al., 2010b) are 
presented where available. 
  Very or  
fairly 
concerned 
(%) Cardiff 
surveyd 
Very or 
fairly 
concerned 
(%) 2010 
national 
survey  
Very or 
fairly 
concerned 
(%) 2010 
Wales  
sub-sample 
Mean 
(SD) 
Cardiff 
surveyd 
Mean  
 2010 
national 
survey 
Dependency 
…the UK will become too 
dependent on energy imports from 
other countries? 
 88% * 81% 83% 3.34n.s. 
(.68) 
3.30 
(.80) 
…more and more of the UK‘s 
energy supply is imported from far 
away? 
 
 90% - - 3.50 
(.62) 
- 
Affordability/Prices 
…fuel prices (petrol, electricity 
and gas) will be very high? 
 97% - - 3.66 
(.55) 
- 
…electricity may become 
unaffordable for you?a 
 
 69% * 78% 81% 3.00 * 
(.84) 
3.14 
(.83) 
Future supply/Long-term security 
…traditional energy sources (such 
as gas and oil) will run out?b 
 87% * 78% 83% 3.35 *  
(.70) 
3.15 
(.85) 
…the UK will not have 
alternatives in place (e.g. 
renewables) when fossil fuels (gas, 
oil) are no longer available? 
 
 87% - - 3.33 
(.68) 
- 
Vulnerability (supply chains) 
…terrorist attacks will cause 
interruptions to electricity 
supplies? 
 55% n.s. 58% 68% 2.79 n.s.  
(.89) 
2.82 
(.90) 
…another country will cut off the 
UK‘s energy supply? 
 
 64% - - 2.95 
(.87) 
- 
Reliability/continuous supply 
…there will be power cuts?  76% * 69% 76% 3.04 n.s.  
(.74) 
2.97 
(.83) 
…gas and electricity will be 
rationed?c 
 67% n.s. 66% 74% 2.95 n.s.  
(.86) 
2.93 
(.89) 
a 2010 national survey wording: ―electricity will become unaffordable‖ 
b 2010 national survey wording: ―supplies of fossil fuels (e.g. gas and oil) will run out‖ 
c 2010 national survey wording: ―electricity will be rationed‖ 
d Indication of significant differences between Cardiff sample and national sample (z-tests and t-tests): n.s., 
non-significant; * p< 0.001 
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There are certainly limitations to the ES scale used here; indeed, capturing the complexity 
of ES cannot realistically be done by a single concern scale. However, the ES scale is 
certainly reliable and successful in providing an indication that ES issues are something the 
public is concerned about and, critically, suggests that any interruptions and weakening of 
ES would likely be seen as unacceptable. Nonetheless, it must be interpreted cautiously 
because of the novelty of the concept and lack of theoretical research; this is the first time 
such a scale has been used with a reasonably sized general population sample and is 
therefore still very much exploratory. The context must also be carefully considered; for 
example, the Eurobarometer in 2006 found that 66% of British respondents thought it 
somewhat or very likely that there would be a terrorist attack on energy infrastructure in 
the next 3 years, the largest percentage compared to all other sampled countries. Crucially 
though, that poll was done less than a year after the 07/07 bombings in London, hence 
this event was probably salient in people‘s minds at the time. 
8.2.4 Relationships between environmental concern, climate change and energy 
security 
Table 8.2 summarises the relationships between concerns over the environment, CC and 
ES (as well as CC scepticism). The NEP and CC concern correlate strongly, which was 
expected because general environmental attitudes are assumed to precede more specific CC 
attitudes. ES and CC concern are also positively correlated, which is similar to the 
relationship found in Corner et al. (2011; Pearson‘s r = 0.24) even though they used 
slightly different measures. ES concern does not, however, correlate with CC scepticism. 
Perhaps surprisingly, but in line with the correlation with CC concern, ES concern also 
correlates with environmental attitudes. 
Table 8.2 
Correlations between NEP responses, climate change beliefs and  
energy security concern (Pearson‘s r). 
  1 2 3 4 
1 NEP 1.00    
2 ES concern 0.15** 1.00   
3 CC concern 0.50*** 0.28*** 1.00  
4 CC scepticism -0.57*** 0.03n.s. -0.63*** 1.00 
*** p < 0.001; ** p < 0.01; n.s., non-significant 
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These correlations suggest that when an individual is concerned about CC, they are also 
more concerned about ES; however, the relationship between CC and ES beliefs is not 
necessarily as straightforward. A Kruskal-Wallis Test shows that belief in CC significantly 
affected ES concern, (χ2(2)=9.940, p< 0.01). Follow up tests26 confirmed that respondents 
who believe CC is happening indicate significantly less ES concern (M=3.16 SD=0.49) 
than respondents who think CC is not happening (M=3.36 SD=0.48; z(43, 402)=-2.986, 
p< 0.01).  
The order in which respondents answered the ES or CC items on the questionnaire also 
seemed to have affected responses, (F(2,504)= 7.603, p= 0.001). ES concern was 
significantly higher for those respondents that answered the ES section first, compared to 
those that answered the CC section first (F(1,505)= 14.718, p< 0.001). However, the order 
did not affect CC concern, (F(1,505)= 0.141, n.s.). The means and standard deviations are 
displayed in Figure 8.5. 
Figure 8.5. Mean climate change and energy security concern (4-point scale) as a function 
of which section was answered first. Error bars present ±1 standard deviations.  
This finding is interesting because it suggests that if people answered the CC section first, 
this then resulted in lower ES concern, but not vice versa. It seems therefore that perhaps 
the way people feel about CC is much more stable, and having indicated (quite substantial) 
concern for CC, this may then dampen the concern for other issues, i.e. energy security, a 
much less known and discussed issue. This represents a very subtle framing effect that 
                                               
26 Mann-Whitney U Tests (with Bonferroni corrections) 
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must be kept in mind when conducting surveys of this kind where multiple issues are asked 
about. On the other hand, ES concern is still very high in both groups.  
To briefly explore these relationships further, respondents were asked to indicate which 
energy policy goal they found more important when directly compared; hence they were 
asked to make a trade-off between CC and ES (Figure 8.6). Unsurprisingly, the most 
frequent response was that both ES and CC are equally important when considering 
Britain‘s energy future (55.2%). However, further analysis reveals that more respondents 
were leaning towards ES (25.2%) than CC (17.5%), confirmed by a one sample t-test, 
(t(516)= -3.340, p=0.001; M=2.88, SD=.757). Although only 4.0% indicated ES as being 
the only important concern, an even smaller percentage (0.6%) indicated CC being the only 
important concern27. Of course this means that overall a large majority thinks both goals 
are equally important.  
Figure 8.6. Trade-off between energy security and climate change goals (%). 
A logistic regression analysis28 reveals that male respondents were more likely to express a 
preference for ES, and at the same time more likely to express a preference for CC. 
Therefore it seems male respondents were more likely to choose a preference, whereas 
female respondents were reluctant to choose between CC and ES. Furthermore, those with 
degree or postgraduate level qualifications were more likely to prefer CC, and conservative 
voters were less likely to indicate a CC preference (Appendix 8.3). 
 
                                               
27 The order in which participants filled out the energy security and climate change sections did not influence 
responses on this item, F(1,515)= 1.956, n.s.). 
28 The ES-CC trade-off variable was grouped for further analysis (ES preference, Equal CC and ES 
preference, and CC preference). 
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8.3 Public perception of renewable energy technologies 
Having introduced how the current sample feels and thinks about CC and ES, this chapter 
will now move on to describe and discuss respondents‘ beliefs about RE in general and as 
specific technologies. The literature review has already shown that generally people are very 
positive about RE and individual technologies (e.g. McGowan & Sauter, 2005). However, 
complexities in opinions must be acknowledged to gain an accurate idea of how this 
general favourability may translate to other contexts. Within quantitative measurement, the 
questions and scales must therefore be carefully selected and their limitations 
acknowledged; differences between measures must be analysed to examine whether these 
are meaningful.  
The included questions covered a wide range of RE related beliefs, some of which have 
been used before. The following sections will therefore look at general positive affect 
towards RE, differences between technologies and differences between general 
favourability and more specific questions (e.g. developments in your area). Further analysis 
will involve more specific beliefs about characteristics of various RETs, with a particular 
focus on wind energy as previously outlined. This also provides a link to the last phase of 
research in which a more innovative survey design attempts to measure opposition and 
support for wind farms as well as underlying reasons (DP survey, P3).  
8.3.1  Positive and negative feelings (affect) towards renewable energy 
To examine general affect towards RE, respondents were asked to indicate how positive 
and how negative they felt, if at all. Such affect is hypothesised to play a great part in 
attitudes towards RE, as already discussed in the P1 findings. People often discussed RE in 
terms of very positive general statements (e.g. ―it‘s good because it‘s clean‖) or they do not 
necessarily know why they feel so positive about it. However, instead of asking 
respondents simply how they feel about RE, they were asked if they had any negative or 
any positive feelings towards it, and if so, they were asked to rate these feelings on a 5-
point scale (-1 to -5 and +1 to +5). 
Unsurprisingly, an overwhelming majority said they had positive feelings (92%) and only a 
small minority did not (9%). This minority is in line with findings from other question 
formats (e.g. about 10% of people generally indicate unfavourable views towards RE or 
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wind energy, TNS, 2003). This minority seems to be quite stable with a fundamental 
opposition to RE (although their general motivations have not been explored fully here). 
Similarly, a majority of respondents also indicated not having any negative feelings towards 
RE (72%)On the other hand, 28% indicated having some negative feelings towards RE, 
which perhaps suggests a role for ambivalence where both positive and negative feelings 
exist simultaneously, even at an abstract level. This would also very much depend on 
people‘s conceptualisation of RE at the time of rating these feelings; for example, 
previously it has been shown that people often think of concrete examples (e.g. wind 
turbines) when judging RE in general. 
Figure 8.7 displays the distribution of respondents‘ positive and negative feelings towards 
RE, including if a respondent said they had no negative/positive feelings. From this it is 
evident that actually the majority of respondents evaluated RE very positively with a rating 
of +5, and this was reversed for those with negative feelings, where the majority chose the 
-1 option. Therefore, even if negative feelings exist they seem to be quite weak, which is 
not unexpected. 
Figure 8.7. Distribution of positive and negative feelings towards RE (%).  
However, these findings should also be interpreted with some caution, because further 
analysis shows that the responses to the negative question were subject to an order effect. 
The positive and negative questions were counterbalanced for this reason; nonetheless, a chi-
square test shows that there is a significant association between the order of the questions 
and whether respondents said they had negative feelings or not, (χ2(1) = 21.125, p< 0.001). 
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Based on the calculated odds ratio, the odds of indicating negative feelings towards RE 
were 2.52 times higher if respondents had first answered the positive question than if the 
negative question had been answered first. In fact, when the negative question was answered 
first, 18.8% of people said they have negative feelings, but if the positive question was 
answered first, 36.9% said they have negative feelings (Table 8.3). There was no framing 
effect on positive feelings, (χ2(1) = 1.589, n.s.). 
Table 8.3 
Contingency table for reporting negative feelings towards RE (Yes vs. No) depending  
on which question was seen first (positive vs. negative feelings). 
           Order of questions  
Negative feelings Negative first Positive first Total 
Yes 
(negative 
feelings 
towards 
RE) 
Count 49 96 145 
% within negative 
feelings 
33.8% 66.2% 100.0% 
% within order of Qs 18.8% 36.9% 27.9% 
% of total 9.4% 18.5% 27.9% 
Standardised Residual -2.8 2.8  
No 
(negative 
feelings 
towards 
RE) 
Count 211 164 375 
% within negative 
feelings 
56.3% 43.7% 100.0% 
% within order of Qs 81.2% 63.1% 72.1% 
% of total 40.6% 31.5% 72.1% 
Standardised Residual 1.7 -1.7  
Total Count 260 260 520 
% within negative 
feelings 
50.0% 50.0% 100.0% 
% within order of Qs 100.0% 100.0% 100.0% 
% of total 50.0% 50.0% 100.0% 
It seems that people generally knew that they feel very positive about RE and this is not 
subject to change; however, people were less sure about their negative feelings. This is 
likely to be linked to the fact that positive aspects about RE are abstract in nature (e.g. RE 
never runs out) whereas negative characteristics are generally thought of in terms of 
individual technologies or localities. Therefore when asked to indicate negative feelings 
towards RE in general, it is quite plausible to say that one has no negative feelings. 
However, when thinking about a wind turbine on a hill, it might be much easier to picture 
negative aspects of this situation. It also seems that perhaps when providing evaluations of 
positive feelings first and then encountering a question about negative feelings people are 
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more likely to consider that they ALSO have negative feelings. Conversely, when people 
are first asked to provide negative feelings they are more inclined to say they do not have 
any because overall they feel positive about RE and do not want to provide an inaccurate 
account of their overall feelings (by saying they have some negative feelings as well).  
Combining respondents‘ evaluations of their negative and positive feelings (score of 0 if 
they said no to either) provides an indication of overall affect towards RE. An 
overwhelming majority reported positive feelings (82.0%), in fact RE was most commonly 
associated with very positive feelings (26.5% chose the top rating of +5). 13.8% had an 
overall score of 0 indicating some ambivalence (e.g. equally strong positive and negative 
feelings exist) or indifference (no feelings). Only a minority (4.8%) had negative feelings 
overall (Figure 8.8).  
Figure 8.8. Overall evaluation of renewable energy (%), calculated by combining ratings 
for the positive feelings and negative feelings questions. 
 
Strong positive affect was generally associated with RE (the concept) by the majority of 
respondents, which perhaps provides some indication why strong favourability towards RE 
and even specific RE technologies is repeatedly found in surveys (e.g. McGowan & Sauter, 
2005). When people are asked to provide an overall, quick evaluation of RE in a question 
on a survey, it is likely that they are using their overall feelings to provide a response (e.g. 
affect heuristic; Slovic et al., 2004). Processing of more complex information (e.g. 
technological risks) is not encouraged by these methods, and very little additional 
information is available in these instances anyway. 
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Grouping those with overall positive affect and those with a score of 0 or negative 
feelings29, a binary logistic regression reveals that respondents were more likely to indicate 
positive feelings overall if they had postgraduate education and Liberal Democrat voting 
intentions. Age and gender did not predict group membership (see Appendix 8.4). 
8.3.2  Favourability towards various energy sources 
Favourability towards various energy sources was examined as well. Very similar to the 
2010 national survey (Spence et al., 2010b), solar power was viewed most positively (87% 
mainly or very favourable), followed by wind (82%), hydro (80%), tidal (80%), and then 
wave power (77%). Both wave and tidal also had a larger percentage of people who 
selected the middle option or never heard of, which is not surprising because they are much 
newer, emerging technologies. The one technology that is still found to be different is 
biomass which is less favoured than other renewable sources (51%). In addition, 5% of 
respondents indicated that they had never heard of biomass. It should also be noted that 
favourability ratings in the Cardiff sample were lower than those found in the 2010 
national survey for both the national and Welsh sample.   
Examining FFs and NP, it becomes evident that a smaller percentage of people favoured 
these technologies compared to the national survey (Spence et al., 2010b). NP was mainly 
or very favoured by 29% only (z = 2.141, p < 0.05), with 47% stating that they find nuclear 
mainly or very unfavourable. Of the FFs, gas was viewed most favourably (32%; z = 9.656, 
p < 0.001); coal and oil were only favoured by 24% and 18% respectively (z = 5.120, p < 
0.001; z = 6.672, p < 0.001).  
For analysis purposes, a renewables scale30 (Cronbach‘s α = 0.88) and a fossil fuel scale31 
(Cronbach‘s α = 0.80) were created.  One sample t-tests confirm that renewables were 
viewed positively, (t(517)= 34.962, p< 0.001), fossil fuels were evaluated negatively overall, 
(t(514)= -6.004, p< 0.001), and so was nuclear power, (t(513)= -4.689, p< 0.001). The 
                                               
29 The RE affect variable was highly skewed (negatively, see Figure 8.8) so it was decided to created 2 groups. 
Of primary interest was how people with positive feelings are different to individuals who do not show this 
common response, and therefore those with an overall 0 response and overall negative response were 
grouped together (also too avoid  cell sizes that were very small). 
30 All RETs were included in this scale apart from biomass which did not load highly onto the factor when a 
principle component analysis was conducted (Appendix 8.5). The scale also proved more reliable when 
biomass was not included (Cronbach‘s α = 0.88 vs. 0.85), which is in line with previous research (Spence et 
al., 2010a). 
31 This scale included favourability ratings for gas, oil and coal which all loaded onto the same factor in a 
principle component analysis (Appendix 8.5).  
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standard deviations also reveal that there is most agreement between respondents for 
renewables, but a much wider range of opinions for nuclear power (Figure 8.9). 
Figure 8.9. Mean favourability for renewables, fossil fuels and nuclear power. Error bars 
represent ± 1 standard deviation (renewables SD= 0.75, fossil fuels SD= 0.88, nuclear 
SD= 1.32). 
A Friedman‘s ANOVA revealed that evaluations of renewables were significantly different 
from NP and FFs, (χ2(2)= 379.650, p< .0001). Follow-up tests32 indicated that renewables 
were evaluated more positively than both (z(36,406)= -17.192, p< 0.001; z(67,365)=  
-15.585, p< 0.001). NP and FFs were, however, not significantly different from each other 
(z(201,221)= 0.329, n.s.). 
The RET scale strongly correlates with RE affect (Spearman‘s rho = 0.47, p < 0.001). The 
RE sources also correlate moderately with each other (Table 8.4). The individual renewable 
sources also correlate moderately with RE affect, which would be expected (e.g. general 
positivity for renewables underlying more specific favourability towards various renewable 
sources). In fact, this is strongest for wind energy (Spearman‘s rho = 0.43, p< 0.001) and 
lowest for biomass (Spearman‘s rho = 0.17, p< 0.001) suggesting that wind energy is much 
more linked to general positive affect, whereas biomass is only weakly related to this 
overall measure. Therefore, differences between technologies are already evident, and 
although all renewables are all viewed positively, one should not neglect the differences 
either.  
                                               
32 Wilcoxon Signed-rank tests with Bonferroni corrections 
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Table 8.4 
Correlations between energy source favourability and RE affect (Spearman‘s rho). 
  1 2 3 4 5 6 7 8 
1 RE affect 1.00        
2 RET 
Scale 
0.47*** 1.00       
3 Wind 0.43*** - 1.00      
4 Hydro 0.33*** - 0.49*** 1.00     
5 Solar 0.36*** - 0.63*** 0.43*** 1.00    
6 Tidal 0.36*** - 0.55*** 0.57*** 0.56*** 1.00   
7 Wave 0.38*** - 0.55*** 0.57*** 0.57*** 0.89*** 1.00  
8 Biomass 0.17* - 0.20*** 0.20*** 0.26*** 0.27*** 0.27*** 1.00 
*** p < 0.001; * p < 0.05 
 
8.3.3  Developments „in your area‟ 
Having examined general positive affect towards RE and favourability towards energy 
technologies, a more specific question was asked about living near five different energy 
developments (in your area was defined as ―approximately 5 miles from your home”). This is 
not the first time such area questions have been used and the findings reveal a similar 
picture as before (Figure 8.10). The current Cardiff sample is slightly more negative about 
coal than in the 2010 national survey, with67% opposing or strongly opposing coal power 
stations in their area (z = -2.084, p < 0.05); similarly 69% of respondents oppose new 
nuclear (the same as in Spence et al., 2010b; z = 0.438, p > 0.05)In contrast, over half of 
the respondents would support (43%) or strongly support (16%) the building of a wind 
farm within 5 miles of their home, which is slightly more positive than in Spence et al. 
(2010b; z = -2.423, p < 0.05). The questionnaire also asked about biomass and solar panel 
use, both of which continue the trend found in previous questions. The widespread use of 
solar panels is supported by an overwhelming majority (84%), whereas the sample is much 
more split and unsure about the building of a biomass plant. 39% neither support nor 
oppose, 35% would support it and a slightly smaller percentage would oppose it (25%). 
This suggests that there is still a lot of range in opinion around biomass and probably a lot 
of uncertainty and unstable opinions that are subject to change. However, again, biomass is 
a very overarching term and differences may emerge when specific technologies are 
considered. Interestingly, the TNS (2003) study found that people were most ‗resistant‘ and 
least ‗approving‘ of a biomass development in their area (undefined); both landfill and 
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sewage gas were less ‗resisted‘. However, overall there was still a lot of resistance (48-58%) 
to all types. 
Figure 8.10. Opposition and support for energy developments in your area (―approximately 5 miles 
from your home‖). 
Naturally, responses to this question should be compared to those provided in the earlier 
favourability question and in fact all energy sources are rated significantly lower in the in 
your area question than the favourability question (Figure 8.11; Appendix 8.6 for means, 
standard deviations and statistical tests). Table 8.5 shows that in fact the greatest drop can 
be found for wind energy where 82% evaluated wind energy favourably but only 59% 
strongly support or support it in their area, a difference of 23%.  
Table 8.5 
Comparison of responses (%) for the favourability and in your area questions for five energy 
sources. 
 Very 
favourable/ 
Favourable 
(%) 
Strongly 
support/ 
support  
(%) 
Neither 
favourable nor 
unfavourable 
(%) 
Neither 
support 
nor oppose 
(%) 
Very 
unfavourable/ 
Unfavourable 
(%) 
strongly 
oppose/ 
oppose  
(%) 
Wind 82 59 9 25 9 16 
Solar 87 84 8 12 4 3 
Biomass 51 35 25 39 16 25 
Coal 24 11 27 21 48 67 
Nuclear 29 12 23 19 47 68 
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Similarly, biomass saw a difference of 16% between favourability and support in your area, 
although it should be noted that for both technologies there was an increase not only in 
negative evaluation but also people with middle/neutral responses, perhaps indicating 
uncertainty or ambiguity (e.g. depends on situational conditions). In direct contrast, solar 
energy saw only a very small percentage of people (3%) who changed their favourable 
views to opposition or neutral responses in the in your area question.  
Figure 8.11. Mean evaluation of five energy sources. General favourability is evaluated from 
very favourable (+2) to very unfavourable (-2), and support or opposition in your area is 
evaluated from strongly support (+2) to strongly oppose (-2). Error bars represent ±1 standard 
deviation. 
8.3.3.1 Wind energy „in your area‟ 
Taking a closer look at wind energy, the majority would support a wind farm in their area 
(59%), but only a much smaller percentage strongly supported this (16%). Unlike solar 
energy, wind farms may be a much more contested issue, subject to conditions and other 
situational circumstances (e.g. Burningham et al., 2006). About a quarter of respondents 
also chose the middle option, which suggests that they are not sure, or do not know, or 
perhaps do not care.  
In the DECC (2009a) survey, participants are asked to agree or disagree with the 
statements ―I would be happy to live within 5km (3 miles) of a wind power development‖; 
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a similar percentage agree with this statement (62%) in the DECC survey as in the current 
survey (z = 1.255, p > 0.05), but a higher percentage (32%) strongly agrees (z = 7.199, p < 
0.001). Wind was also evaluated favourably in the TNS (2003) survey which found that 
66% would be strongly approving and or slightly approving of onshore wind in their area. 
This is even higher for offshore wind (72%). When comparing these findings, however, 
one must be aware that the wording is different. For example, the TNS (2003) study asks 
for approval vs. resistance and does not specify what in your area means. Nonetheless it 
seems that, in principle, people are still quite supporting of wind energy/farms in their 
area. Of course this is still quite abstract and hypothetical (e.g. people might think a wind 
farm cannot be placed in their area hence the question is perceived as irrelevant). On the 
other hand, comparing the answers from the wind favourability question to the answers in 
the wind area question, a drop in support/favourability is evident. Particularly, 49% view 
wind energy as very favourable, however only 16% would strongly support a wind farm in 
their area, representing quite a significant drop before any other contextual issues are taken 
into consideration33. 
Finally, the responses to the wind farm area question were grouped into support, oppose and 
neither/neutral groups for further analysis34. Of particular interest was the role general RE 
affect and wind favourability played in determining wind farm support and opposition. 
Table 8.6 shows that these measures are all moderately (to strongly) correlated, and a 
logistic regression was conducted to examine these relationships further (Table 8.7). 
 
Table 8.6 
Correlations between RE affect, wind favourability and wind farm support in  
your area (Spearman‘s rho). 
  
Wind in your area 
Wind 
Favourability 
 
RE Affect 
Wind in your area 1.00   
Wind Favourability 0.418*** 1.00  
RE Affect 0.320*** 0.428*** 1.00 
*** p < 0.001 
                                               
33 Whether asking about evaluations of wind energy or wind farms makes a difference is difficult to say and not 
comparable in the current survey. It is likely that a question asking about favourability towards wind farms 
may attract slightly lower ratings in very favourable responses but overall the evaluation would be expected to 
be similar (positive). 
34 The variable was grouped because it was negatively skewed (6.8) and to aid analysis/interpretation. 
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General favourability towards wind predicts both opposition and support as would be 
expected (i.e. individuals who were unfavourable towards wind energy were also more 
likely to oppose a wind farm in their area and vice versa). However, affect towards RE in 
general only predicts opposition. Therefore individuals who oppose a hypothetical local 
wind farm were more likely to have negative or neutral feelings towards RE in the first 
place. 
Table 8.7 
Logistic regression analysis of support for a wind farm in your areaa.  
(Neither support nor oppose as reference group; Nagelkeke R2=0.208) 
  OR 95% CI p 
 
Oppose 
RE Affect (1=positive) 0.413 0.48-0.78 * 
Wind Favourability 0.609 1.24-4.73 *** 
 
Support 
RE Affect (1=positive) 1.110 0.50-1.63 n.s. 
Wind Favourability 1.638 1.30-2.07 *** 
a Odds ratios (OR), 95% confidence intervals (95% CI). 
n.s., non-significant; *** p < 0.001; * p < 0.05 
 
 
Repeating the logistic regression using biomass instead, a slightly different picture emerges 
(Table 8.8). In this case general favourability towards biomass is still a strong predictor of 
hypothetical support and opposition towards a local biomass plant; however general affect 
towards RE is not of importance. This is in line with the finding that biomass struggles to 
be seen as a typical renewable technology and therefore has a weak relationship with the 
concept ―renewable energy‖ and any related affect. 
Table 8.8 
Logistic regression analysis of support for biomass in your areaa.  
(―Neither support nor oppose‖ as reference group; Nagelkeke R2=0.156) 
  OR 95% CI p 
 
Oppose 
RE Affect (1=positive) 0.681 0.48-0.78 n.s. 
Biomass Favourability 0.691 0.56-0.86 ** 
 
Support 
RE Affect (1=positive) 1.176 0.50-1.63 n.s. 
Biomass Favourability 1.766 1.41-2.21 *** 
a Odds ratios (OR), 95% confidence intervals (95% CI). 
n.s., non-significant; *** p < 0.001; ** p < 0.01 
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8.3.4  Characteristics of specific renewable energy technologies 
The Cardiff survey also included more specific items in relation to four RE technologies: 
solar energy, biomass, tidal and wind energy. The statements were created using previous 
literature (both survey and qualitative) and had the aim of exploring more detailed opinions 
and beliefs about these energy sources. Even though these items still represent quite 
abstract characteristics about general ways of generating electricity, it was hoped that these 
supplementary items would provide further insight into people‘s opinions, perhaps 
revealing complexities or conditionality in comparison and in addition to more commonly 
used questions about favourability. The findings for each of the four RETs will be 
discussed in turn; comparisons between technologies will also be made, and particular 
attention will be paid to opinions around wind energy. 
8.3.4.1  Solar energy 
As expected, respondents were very positive about solar energy. This is evident in the fact 
that there was very high agreement (agree and strongly agree) with positive statements 
about it. The highest percentage of agreement (89%) can be found for the item solar energy 
is a clean way of producing electricity; this statement also attracted the highest percentage of 
strongly agree (39%). Other statements that attracted a lot of agreement include solar energy 
can prevent climate change (73%), developing solar energy is important for ensuring there is a long-term 
supply of electricity in Britain (74%) as well as solar energy provides benefits to an individual or 
community (77%). Similarly, negative items received a high percentage of respondents 
disagreeing, where 83% disagreed or strongly disagreed that solar energy harms the environment 
or wildlife around it (see Appendix 8.1 for complete results).  
There are some statements that do not follow this pattern, however. Respondents were 
more evenly split on the item solar energy is an expensive way to produce electricity, with 34% 
neither agreeing nor disagreeing. This is probably because cost is a highly contested and 
complex issue and can be interpreted in a variety of ways as already discussed briefly in the 
findings from the interviews (chapter 7). Therefore, it is likely that respondents either did 
not know what to think of this statement, or that different people would interpret 
‗expensive‘ in different ways. Opinions were also more evenly split on the item solar energy is 
not suitable for large-scale use. The majority (40%) chose the middle option of the scale, 
although slightly more respondents disagreed (33%) than agreed (27%). It is quite possible 
that both opinions exist; again this is likely to depend on the interpretation of this item. 
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Firstly, it did not indicate large scale use ‗in the UK‘ and secondly, ‗large-scale‘ use can be 
interpreted to mean solar power plants (e.g. in the Nevada desert in the US) or perhaps the 
widespread use of solar panels.  
Overall, solar energy was evaluated positively in general and with regards to its specific 
characteristics as asked about in this questionnaire. This is very much in line with previous 
findings; for example, an overwhelming majority support the expansion of solar panel use 
in their area. As the following sections will show, no other renewable energy source enjoys 
this much favourability and support.35 
8.3.4.2  Biomass 
Only six statements were used for biomass because it generally is a less well known 
technology (TNS, 2003) and people would perhaps find it difficult to provide a response. 
This seems evident in the responses received to the four statements that directly relate to 
biomass. For these items, above 40% of respondents chose the middle option of the scale, 
which could indicate that they do not know, are unsure or need more information to make 
up their minds. Upon closer analysis, however, these statements still attracted more 
agreement than disagreement. For example 41% agreed or strongly agreed that biomass can 
provide a continuous and constant supply of electricity, and 38% agreed or strongly agreed that 
developing biomass is important for ensuring a long-term supply of electricity.  
There is also a lot of uncertainty around biomass; this is especially evident in three items 
that show a spread in opinion. The sample was almost evenly split on whether biomass can 
help prevent climate change, which supports earlier findings that biomass may be viewed 
differently to other renewable sources and because it is generally viewed as a technology 
that ‗burns‘ materials for energy (Barker & Riddington, 2003). This confuses the 
relationship it has with CC mitigation. Similarly, only 31% of respondents disagreed or 
strongly disagreed with the statement any form of biomass that involves burning is unacceptable to 
me, although this slightly higher than the percentage that agrees or strongly agrees (25%). 
These findings show that biomass is far from being seen in an entirely positive light. 
                                               
35 Further analysis of the solar characteristics statements (e.g. factor analysis etc., as done with biomass and 
wind energy) is not presented here because a large majority of respondents were very positive about solar 
energy and hence such analysis was not found to provide further insights. 
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The fact that different forms of biomass may attract different types of reactions has also 
been documented as discussed in previous literature and the findings from the P1 
interviews. One of the main conditions that came out of these interviews is that of growing 
energy crops. A similar statement was subsequently included in the Cardiff questionnaire to 
gain a more representative picture of this opinion. Again, opinions were almost evenly split 
with over a third of respondents neither agreeing nor disagreeing with the statement using 
land to grow crops for energy is unacceptable to me. Conditional support for biomass, at least in 
general, is therefore evident, coupled with uncertainty or low confidence on behalf of the 
respondents. Specific reactions to a biomass development cannot necessarily be predicted 
from general favourability responses. 
The four positive statements about biomass load onto the same factor which produces a 
reliable scale (Cronbach‘s α = 0.74; Appendix 8.7). However, the other two items do not. 
Firstly, general affect towards RE is naturally positively correlated with positive evaluations 
of biomass (Table 8.9); although these associations are quite weak. General affect is not 
related to people‘s acceptability of using land to grow energy crops and forms of biomass that 
involve burning material.  
Table 8.9 
Correlations between biomass measures (Spearman‘s rho). 
  1 2 3 4 5 
1 RE affect 1.00     
2 Biomass Favourability 0.17*** 1.00    
3 Biomass in your area 0.19*** 0.38*** 1.00   
4 Positive biomass characteristics 0.17*** 0.51*** 0.49*** 1.00  
5 Using land to grow crops for energy is 
unacceptable to me 
-0.03n.s. -0.20*** -0.19*** -0.14** 1.00 
6 Any form of biomass that involves 
burning is unacceptable to me 
-0.08n.s. -0.31*** -0.27*** -0.37*** 0.30*** 
n.s., non-significant; ** p < 0.01; *** p < 0.001 
A similar regressions analysis was conducted as in section 8.3.3.1, this time including more 
specific beliefs about biomass characteristics (Table 8.10). Again, general RE affect did not 
predict opposition or support for a local biomass plant, however general favourability still 
positively predicted support. In addition, and as expected, individuals who oppose biomass 
in their area were significantly more likely to disagree with positive statements regarding 
biomass, where as the opposite was true for individuals who support biomass in their area 
(compared to the neutral/unsure group). However, this type of analysis should be 
interpreted with caution because the R2 values are relatively small (0.279) and the majority 
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of variability in the data is not explained. This is not surprising considering the diversity of 
biomass technologies, and it is likely that responses would depend largely on the exact 
nature of any specific local development (type of technology, scale, use, developer etc; 
Upham, 2009; Upreti, 2004). 
 
Table 8.10 
Logistic regression analysis of support for biomass in your areaa.  
(Neither support nor oppose as reference group; Nagelkeke R2=0.279) 
  OR 95% CI p 
 RE Affect (1=positive) 0.772 0.72-2.34 n.s. 
Oppose Biomass Favourability 0.792 0.62-1.02 n.s. 
 Positive biomass 
characteristics 
0.441 0.28-0.71 ** 
 RE Affect (1=positive) 0.995 0.53-1.90 n.s. 
Support Biomass Favourability 1.352 1.06-1.73 * 
 Positive biomass 
characteristics 
3.263 2.01-5.17 *** 
a Odds ratios (OR), 95% confidence intervals (95% CI). 
n.s., non-significant; *** p < 0.001; ** p < 0.01; * p < 0.05 
8.3.4.3  Tidal energy 
Tidal power was also evaluated positively and there was generally high agreement with 
positive items relating to tidal energy being a continuous and constant supply (73% agree or 
strongly agree), an efficient way of producing electricity (65%), preventing climate change (70%), 
ensuring a long-term supply (75%), it being suitable in the UK (84%) and a clean way of producing 
electricity (82%). 
However, a large percentage of respondents (48-58%) chose the middle option of the scale 
for most items, perhaps indicating that they are unwilling or unable to make up their minds 
on these aspects of tidal energy. For example, respondents may feel that they lack the 
knowledge to make a decision, or that the knowledge required is unavailable unless a 
specific development/situation is cited (conditionality).  
Similarly to findings for solar energy, participants were quite evenly split (with a high 
middle response) on the statement tidal power is an expensive way to produce electricity. 
Respondents were also quite evenly split on whether tidal power stations are ugly to look at, 
with 57% neither agreeing nor disagreeing, although a slightly higher percentage of 
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respondents (23%) disagreed than agreed (18%). Either respondents generally did not 
know or care about the way tidal power stations would look and/or they find this 
impossible to judge at such a general level (e.g. without specific information about 
circumstances). Considering there are currently no existing tidal power stations in the UK 
to base an opinion on, these types of judgements are perhaps too difficult to make. 
Regarding hypothetical impacts of tidal energy, again a high percentage of respondents 
chose the middle option for the statements about impacts on people, ecosystems and 
landscapes. Although, of the remaining respondents, people tended to disagree more that 
tidal power harms the environment or wildlife around it (35% disagree vs. 17% agree) and that tidal 
power has unacceptable impacts on surrounding communities (35% disagree vs. 10% agree). A 
slightly more mixed picture was evident regarding tidal power changing local marine ecosystems 
and landscapes where 19% agree and only 22% disagree. 
Overall, agreement with positive statements about tidal energy is still quite high, suggesting 
that tidal energy is viewed positively in general, however in contrast to solar energy, it also 
received a substantial amount of neither agree nor disagree responses for some of the items. 
This indicates that a lot of uncertainty exist which may be related to less knowledge and 
familiarity around this technology. In fact, it is quite reasonable to provide such a response 
in some instances because tidal energy is a new technology and therefore some of its 
aspects and characteristics are yet unknown (e.g. degree of harm to environment). To 
further a theme running through this thesis, this uncertainty or unwillingness to provide an 
opinion for some of the more specific aspects of tidal energy may also serve to show that 
general opinions can be given but specific judgements may only be made when confronted 
with an actual development in which more specific information is known, e.g. qualified 
support depending on various conditions such as how the local marine system is impacted. 
A more informative question was included regarding the (at the time) potential Severn 
Barrage development. Almost three quarters (74%) had heard about the development, 
which is quite a large percentage but perhaps not unexpected considering the survey was 
carried out in Cardiff, close to one of the potential Barrage sites. Figure 8.12 shows that a 
large majority indicated supporting the proposed Severn Barrage development (64%) if 
they had heard about it, and in fact opposition seemed to be very limited. A substantial 
percentage of respondents also indicated not having made up their minds yet (15%). It 
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should be noted however that the majority indicate supporting the proposal (35%) but a 
smaller percentage chose the option which specifies actually acting on this support (13%)36. 
Figure 8.12. Support and opposition (%) towards the Severn Barrage proposal (if the 
respondent had previously indicated having heard about it, N=384). 
8.3.4.4  Wind energy 
Similarly to previous findings, the responses to the wind energy items were quite positive 
although differences in opinion also emerged. The generally positive statements received 
quite strong agreement, the highest percentage of respondents agreeing or strongly 
agreeing with the items wind energy is a clean way of producing electricity (88%) and wind energy is 
suitable for use in the UK (88%). In addition, a majority of respondents also agreed with other 
positive statements such as wind energy can help prevent climate change (73%), and ensure a long-
term supply of electricity (79.6%). A smaller majority agreed with wind energy provides benefits to an 
individual or community (68.1%), wind energy is an efficient way to produce electricity (64%) and wind 
energy provides a continuous and constant supply of energy (60%). These seven items all loaded onto 
the same factor (wind energy benefits; Table 8.11) and they consequently form a reliable 
scale (Cronbach‘s α = 0.87). 
                                               
36
Similar to solar energy, further analysis of the tidal energy statements is not presented here as it did not 
provide much further insight and a large number of statements received a middle response. In addition, the 
opposition to the Severn Barrage was also very small for further analysis (small cell sizes). 
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Perhaps in direct contrast to this, factor 2 (wind energy risks; Cronbach‘s α = 0.79) 
summarises more generic negative (or risk) statements about wind energy with which the 
majority generally disagreed or strongly disagreed; however, these were not always as high 
(percentage) as for some of the positive statements. For example, 52% of respondents 
disagreed with the statement wind energy harms the environment or wildlife around it; 66% 
disagreed that there are risks to people from using wind energy. 
Table 8.11 
Principle Component Analysis (with varimax rotation) of the wind energy characteristics 
statements. (Factor loadings below 0.39 are not shown.) 
 F1 F2 F3 F4 
 Wind 
energy 
benefits 
Wind 
energy 
risks 
Aesthetic 
detriment 
Poor 
technology 
Wind energy can help prevent climate change 0.74    
Developing wind energy is important for 
ensuring a long-term supply of electricity in 
Britain 
0.84    
Wind energy is suitable for use in the UK 0.79    
Wind energy provides benefits to an individual 
or community 
0.65    
Wind energy is an efficient way to produce 
electricity 
0.72   (-0.47) 
Wind energy can provide a continuous and 
constant supply of electricity 
 
0.64 
   
(-0.50) 
Wind energy is a clean way of producing 
electricity 
0.62 -0.44   
Wind energy harms the environment or wildlife 
around it 
 0.70   
There are risks to people from using wind 
energy  
 0.81   
Wind energy poses health risks for people 
living near-by 
 0.76   
Wind turbines are ugly to look at    0.83  
Wind energy should only be used offshore or in 
remote areas 
  0.68  
Wind energy takes up lots of land   0.67  
Wind energy spoils the landscape   0.82  
Wind energy is an expensive way to produce 
electricity 
   0.68 
Wind energy technology still needs a lot of 
development 
   0.67 
Wind energy is very noisy  (0.49) (0.45)  
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The most interesting items are those making up the third factor (aesthetic detriment) which 
encompasses statements relating to the siting and aesthetics of wind energy/farms. These 
four statements also form a reliable scale (Cronbach‘s α = 0.81) and it is within these 
statements that some negativity or ambiguity can be found. A majority of people thought 
wind energy takes up lots of land (52% agreed, 31% neither agreed not disagreed) and that it 
spoils the landscape (40% agreed, 34% disagreed). Similarly, 42% also thought wind energy 
should only be used offshore or in remote areas, although for all of these items a spread in opinion 
is apparent. This is especially evident for the statement around wind aesthetics, an aspect 
that has received a lot of attention and importance in the literature (e.g. Wolsink, 2000). An 
almost equal percentage agreed (39%) and disagreed (37%) that wind turbines are ugly to look 
at. These items show that the siting and aesthetics of wind energy attract the most conflict 
between respondents, and also test more directly how many people believe that wind 
energy spoils the landscape and should be placed out of sight. It should also be noted that 
the item about noise from wind farms did not load clearly onto any factor, supporting 
previous findings in which people often did not know whether wind farms make a lot of 
noise and/or they used anecdotal evidence which may support either belief. (The two 
remaining statements about wind energy being expensive and needing further 
development, did load onto a fourth factor, but had poor reliability, Cronbach‘s α= 0.41.) 
Although direct conditional support is not measured here, the findings provide an 
indication that more complex or qualified beliefs do exist. This is also the first instance in 
which deviation from very positive favourability towards wind energy can be found and 
that views on the aesthetics of wind farms are very much split. Aesthetic judgements have 
been discussed as the main driver behind local opposition to wind farms, suggesting 
general favourability towards wind energy becomes less important in these instances 
(Wolsink, 2007b). Although it is not possible to investigate this directly with the current 
method, further analyses using these measures can be done. Examining correlations, the 
various wind energy attitude measures all moderately to strongly correlated with each other 
in the expected directions. Of particular interest is the seemingly strong relationship 
between wind support in your area and the wind aesthetics scale. Unlike biomass, general 
affect towards RE also had moderate relationships with more specific beliefs about wind 
energy (Table 8.12). 
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Table 8.12 
Correlations between measures of attitudes towards wind energy (Spearman‘s rho). 
  1 2 3 4 5 
1 RE affect 1.00     
2 Wind in your area 0.32*** 1.00    
3 Wind Favourability 0.43*** 0.42*** 1.00   
4 Positive Wind 
Characteristics   
0.37*** 0.50*** 0.50*** 1.00  
5 Negative Wind 
Characteristics   
-0.27*** -0.38*** -0.33*** -0.40*** 1.00 
6 Aesthetic detriment -0.24*** -0.58*** -0.35*** -0.40*** 0.44*** 
*** p < 0.001 
All variables were entered into a logistic regression to determine which beliefs influence 
support or opposition to a local wind farm (Table 8.13).  Indeed, differences emerged for 
the oppose and support groups. Visual evaluations of wind farms (aesthetic detriments) 
predicted both support and oppose positions in the expected directions (i.e. those who 
view wind farms as ugly etc. were more likely to oppose them locally and vice versa); 
however, general wind favourability predicted only opposition (negative predictor). On the 
other hand individuals were more likely to support for wind farms locally if they attributed 
benefits to wind energy generally. 
Table 8.13 
Logistic regression analysis of support for a wind farm in your areaa.  
(Neither support nor oppose as reference group; Nagelkeke R2=0.487) 
  OR 95% CI p 
 RE Affect (1=positive) 0.524 0.93-3.93 n.s. 
Oppose Wind favourability 0.679 0.50-0.92 * 
 Wind energy benefits 0.606 0.33-1.11 n.s. 
 Wind energy risks 1.030 0.63-1.70 n.s. 
 Aesthetic detriment 1.894 0.93-3.93 * 
 RE Affect (1=positive) 0.973 0.52-2.04 n.s. 
Support Wind favourability 1.195 0.90-1.59 n.s. 
 Wind energy benefits 2.704 1.59-4.61 *** 
 Wind energy risks 0.790 0.52-1.19 n.s. 
 Aesthetic detriment 0.247 0.17-0.37 *** 
aOdds ratios (OR), 95% confidence intervals (95% CI). 
n.s., non-significant; *** p < 0.001; * p < 0.05 
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This supports the idea that this hypothetical opposition at a local level is rooted in more 
fundamental dislike of wind energy in general; however, aesthetic evaluations also seem to 
play an important role. Therefore the 10-15% of people who indicate opposition in this 
type of question are unlikely to change their minds. Similarly, those that strongly support 
wind farms and believe that there are many benefits to wind energy are probably also less 
likely to change their minds, however there is still a majority of people in between these 
two positions. The next research phase will focus on breaking down ‗support‘ for wind 
farms in more detail, including the role for uncertainty and visual evaluations of wind 
farms.  
8.3.5 Renewable energy in context: its role in energy futures 
In the P1 interviews, participants discussed RE futures in many different ways (see section 
7.5.1). However, one distinction that became evident was that of idealistic and realistic 
futures, where some participants would discuss their views on what they thought would 
happen and others discussed what they would like to happen in terms of RE contributions 
to the energy mix. An exploratory question was subsequently included in the Cardiff survey 
to examine people‘s beliefs about the role RE will play in the energy mix.  
Figure 8.13. Distribution of responses with regards to ideal and realistic contributions of 
renewable energy to the electricity mix in 20 years time (%). 
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Figure 8.13 displays the distribution of responses to these two questions. Ideal 
contributions of RE were quite spread with most people indicating 50% (of RE in 20 years 
time). However a substantial number of respondents also chose much higher contributions 
(60-100%) with 13% of people ideally wanting a 100% renewable future by 2030. On 
average people would like to see 66% of RE ideally (this has quite a large standard 
deviation of 22.2). It would be interesting to examine responses on this type of question in 
more detail using qualitative methods and studies which examine framing effects. Overall, 
male respondents, individuals aged 65+ and above, and those with a conservative voting 
intention were more likely to select lower idealistic contributions of RE (logistic regression 
presented in Appendix 8.8). 
Respondents significantly adjusted their RE contribution estimates for the realistic question 
(z (511, 510) = -17.990, p < 0.001)37. The responses on this item were also quite spread, 
which is in accordance with reality considering the numerous scenarios and pathways that 
the energy system could take. Nonetheless, 59% of respondents thought that 30% or 
below is a realistic contribution in 20 years time (compared to only 9% picking ideal 
contributions below 30%).  
Considering that the Low Carbon Transition Plan (DECC, 2009c) sets out the goal of 30% 
of renewable electricity by 2020, 30% by 2030 is actually quite a low estimate, and most of 
the respondents thought it would actually be as low as 20%. Interestingly, the two variables 
also correlated positively, so that if you prefer renewables (higher idealistic contributions) 
you also think it is more realistic to obtain higher actual contribution of renewables in 20 
years time (Spearman‘s rho = 0.30, p<0.001). Both ideal and realistic contributions also 
correlated positively but quite weakly with ES concern (ideal, Spearman‘s rho = 0.10, 
p<0.05 ; realistic, Spearman‘s rho= 0.14, p<0.01) and CC concern (ideal, Spearman‘s rho = 
0.27, p<0.001 ; realistic, Spearman‘s rho= 0.11, p<0.05). 
The relationship between ES and CC preference (as measured by the ES-CC trade-off 
item; section 8.2.4) and RE contributions was also investigated further (Figure 8.14). For 
the idealistic contributions, all groups were significantly different from each other (Kruskal 
                                               
37 The order of the questions could have contributed to people adjusting their ‗realistic‘ estimates compared 
to ‗idealistic‘ estimates, e.g. the wording of the question could have suggested that it is unrealistic that 
renewables will be contributing much, however it is also very likely that the majority of people are aware that 
RE currently contributes very little to the electricity much (this information was provided in the question as 
well). 
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Wallis Test; χ2(2)= 28.476, p< 0.001). Those who attributed more importance (if only 
slightly) to ES had significantly lower idealistic RE contributions than both other groups. In 
turn, respondents who attributed more importance to CC had significantly higher idealistic 
RE contributions than the other two groups38. On the other hand, realistic RE contributions 
were not influenced by energy security or climate change preferences, (Kruskal Wallis Test; 
χ2(2) = 4.247, n.s.).  
However, the key point to highlight here is the fact that people‘s ideal and realistic 
percentages differ. Why exactly these differ is not clear but research from the interviews 
(P1) indicates that participants did think of some limitations of RETs, e.g. intermittency. 
On the other hand further work could explore whether people think high percentages of 
RE in the energy mix are unrealistic because of technological limitations or other external 
factors, e.g. lack of political will. 
Figure 8.14. Mean ideal and realistic contributions of renewable energy (RE) as a function 
of preference for energy security (ES) or climate change (CC) goals. Errors bars represent 
± 1 standard deviation. 
 
 
                                               
38 Mann Whitney U Tests  with Bonferroni corrections: equal preference for ES and CC vs. ES preference, 
(z(131,284) = -3.042, p < 0.01); ES preference vs. CC preference (z(96, 131) = -5.112, p < 0.001); equal 
preference for ES and CC vs. CC preference, (z(96, 284) = -3.549, p < 0.001) 
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8.4  The role for environmental, climate change and energy security 
concerns in determining attitudes towards renewable energy 
The final section examines the role for environmental, CC and ES beliefs in determining 
attitudes towards RE and RETs, with a series of regression analyses. Because the 
questionnaire included a range of measures about RE attitudes, the relationship between 
ES, CC and RE beliefs was investigated on multiple levels (from general to more specific 
attitudes). As explained in the methodology (chapter 5), due to the nature of the dependent 
variables (most were negatively skewed because more people are favourable, or support 
RE), linear regression could not be used. Therefore ordinal regression was used when 
appropriate (e.g. order of groups was meaningful and assumptions were not violated). In 
cases where this was not true, logistic regression was used instead. The reference group 
used within each logistic regression is clearly stated in each case. Finally, it was decided to 
include two measures of CC beliefs: CC concern and CC scepticism, as earlier analysis had 
shown an important difference between these two ideas. CC scepticism is entered last in 
the regression to gauge the importance of CC concern independent of CC scepticism. 
8.4.1 Feelings towards renewable energy (RE affect) 
Starting with general affect towards RE, environmental concern, ES concern, CC concern 
and CC scepticism were entered into a binary logistic regression analysis to predict positive 
affect/feelings towards RE. Overall only CC scepticism significantly predicted RE affect, 
where individuals who were more sceptical about CC were more likely to express neutral 
or negative feelings towards RE in general (Table 8.14). However, models 1 and 2 are also 
of interest. Here it is evident that environmental and CC concern also played a role (higher 
concern resulting in positive feelings towards RE), although these were only indirect 
relationships. Environmental concern (as measured by the NEP) became non-significant 
when CC concern is accounted for, and in turn CC concern became non-significant when 
CC scepticism is entered into the regression. It seems, therefore, that scepticism about CC 
may be more important when differentiating between individuals who feel positively about 
RE or not (e.g. both groups may be concerned about CC but only those that feel negative 
or neutral about RE also feel sceptical or uncertain about CC.) 
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Table 8.14 
Binary logistic regression analysis of affect towards renewable energy 
 Overall affect towards REa 
(0=negative/neutral, 1=positive affect) 
 Model 1 Model 2 Model 3 
 OR 95% CI p OR 95% CI p OR 95% CI p 
NEP 2.660 1.61-4.38 *** 1.694 0.96-3.00 n.s. 1.237 0.67-2.27 n.s. 
ES concern    0.653 0.40-1.07 n.s. 0.823 0.49-1.38 n.s. 
CC concern    2.043 1.40-2.98 *** 1.421 0.91-2.22 n.s. 
CC scepticism       0.539 0.36-0.81 ** 
          
Nagelkerke R2 0.050 0.097 0.129 
a Odds ratios (OR), 95% confidence intervals (95% CI). 
n.s., non-significant; *** p < 0.001; ** p < 0.01 
 
ES concern does not seem to predict RE affect in any of the models. This is not 
necessarily surprising since RE affect is hypothesised to be closely linked to environmental 
values and perhaps CC beliefs rather than ES. However, considering the novelty in 
measuring ES beliefs and concerns, other measures might reveal a different picture. 
It should also be noted that the R2 values are very small, although in line with previous 
research (Spence et al., 2010a). Thus only a very small amount of variance is explained by 
these variables, less than perhaps expected (e.g. environmental concern was closely linked 
to RE attitudes in the P1 interviews).  
8.4.2  Ideal and realistic RE contributions to the electricity mix in 20 years time 
Section 8.3.5 presented respondents‘ ideal RE contributions to the electricity mix in 20 
years; these were further analysed to determine the role for CC and ES beliefs39. This 
measure is similar to the previous variable (RE affect) because both constructs still 
measure very general overall opinions about RE. Indeed, Table 8.15 shows a similar picture 
as before; again CC scepticism seems to be the most important predictor. When it is left 
out of the regression (Model 1) both environmental and CC concern predicted idealistic 
RE contributions (higher concern results in people wanting more RE in the energy mix in 
20 years time), which is in line with previous research. For example, Spence et al. (2010a) 
                                               
39 The responses to the ‗realistic RE contributions‘ question were skewed (positively) and therefore this 
variable was grouped into quartiles for further analysis. To aid comparison, the ‗ideal RE contributions‘ 
responses were subsequently also grouped into quartiles. 
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found that environmental concern still had a direct effect on people‘s evaluations of 
renewables even if CC concern is also accounted for. On the other hand, ES concern again 
did not seem to influence people‘s opinions about RE. Finally, an ordinal regression 
analysis was also conducted using respondents‘ realistic RE contributions as the dependent 
variable (Table 8.16).  
Table 8.15 
Ordinal regression analysis of ideal RE contributions in 20 years (quartiles). 
 Model 1 Model 2 
 Estimate SE p Estimate SE p 
NEP 0.843 0.203 *** 0.390 0.221 n.s. 
ES concern 0.008 0.177 n.s. 0.277 0.188 n.s. 
CC concern 0.411 0.133 ** 0.025 0.159 n.s. 
CC scepticism    -0.693 0.145 *** 
       
Nagelkerke R2 0.109 0.157 
aUnstandardised regression coefficients (Estimate), and standard errors (SE). 
n.s., non-significant; ** p < 0.01; *** p < 0.001 
In line with the correlations presented in section 8.3.5, where realistic RE contributions 
weakly correlated with CC concern (Spearman‘s rho= 0.11, p<0.05), CC concern predicted 
higher realistic RE contributions. In contrast to ideal contributions however, very little 
variance was explained (3.2%) and therefore this analysis should be interpreted with 
caution. These findings would be in line with an interpretation that people‘s ideal RE 
contributions are based on values (e.g. related to environmental concerns, scepticism about 
CC etc) whereas realistic contributions are less so. Instead, what people think is achievable 
may be based on different judgments (e.g. ability of RE technology to deliver, political will 
etc.). 
Table 8.16 
Ordinal regression analysis of realistic RE contributions in 20 years (quartiles). 
 Model 1 Model 2 
 Estimate SE p Estimate SE p 
NEP -0.334 0.196 n.s. -0.359 0.214 n.s. 
ES concern 0.350 0.147 * 0.356 0.182 n.s. 
CC concern 0.328 0.130 * 0.370 0.156 * 
CC scepticism    0.021 0.138 n.s. 
       
Nagelkerke R2 0.028 0.032 
aUnstandardised regression coefficients (Estimate), and standard errors (SE). 
n.s., non-significant; * p < 0.05 
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8.4.3 RET favourability 
The next analysis examined RE favourability which consists of favourability ratings for 
wind, solar, wave, hydro and tidal energy40 (Table 8.17). This ordinal regression produced 
slightly different results to the previous one. In this case, both CC and ES concern 
predicted higher RET favourability ratings and CC scepticism did not. 
Although this is quite an interesting finding considering that higher concern for both ES 
and CC results in higher favourability for RETs, it should be interpreted cautiously 
considering that only 7.7% of the variance was explained by these relationships. However, 
this is not entirely surprising when taking into consideration the findings from the previous 
research phase (chapter 7) where both CC and ES discourses only played a small role in 
people‘s discussion around RE, and often the relationship between these concepts seemed 
to be ill-defined and vague. Furthermore, the RET favourability scale is made up of ratings 
of individual renewable technologies and it is likely that people‘s evaluations of these RETs 
is much more influenced by specific beliefs about the technology rather than overarching 
environmental and energy concepts.  
Table 8.17 
Ordinal regression analysis of renewable energy favourability (quartiles)a 
 Model 1 Model 2 Model 3 
 Estimate SE p Estimate SE p Estimate SE p 
NEP 0.662 0.175 *** 0.200 0.200 n.s. 0.147 0.219 n.s. 
ES concern    0.399 0.180 * 0.432 0.190 * 
CC concern    0.451 0.137 ** 0.440 0.167 ** 
CC scepticism       -0.047 0.144 n.s. 
          
Nagelkerke R2 0.032 0.074 0.077 
a Unstandardised regression coefficients (Estimate), and standard errors (SE). 
n.s., non-significant; *** p < 0.001; ** p < 0.01; * p < 0.05 
8.4.5 Support for a wind farm „in your area‟ 
Finally, it was thought useful to examine more specific beliefs, following on from some of 
the analysis in previous sections. Of particular interest was (hypothetical) support and 
opposition to a local wind farm. Table 8.18 (p. 187) shows a series of logistic regression 
                                               
40 The RET favourability scale (chapter 5) was highly skewed and was therefore grouped into quartiles for 
further analysis. 
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models using the wind farm in your area question as the dependent variable (grouped into 
oppose, neutral/unsure, and support groups, also see section 8.3.4.4).41 
The regression models investigated the role of more general beliefs about wider 
environmental and energy issues first and then included more specific beliefs later. Model 1 
shows that CC concern was an important predictor, where higher CC concern resulted in 
support for wind farms, which was expected. Once specific beliefs about wind energy are 
included (second model), these reveal a similar picture as in section 8.3.4.4. Individuals 
who were less favourable about wind energy were also more likely to oppose a local wind 
farm; in addition, these individuals were also more likely to believe that wind farms are an 
aesthetic detriment. Individuals who supported local wind farms (compared to 
neutral/unsure individuals) were less likely to think wind farms are aesthetically displeasing 
and instead evaluated wind farms to have many benefits. Interestingly, CC concern 
remained a significant predictor for support even when more specific beliefs about wind 
energy were included in the analysis. This is also in line with findings in the literature, 
which suggests that supporters of wind farms may be focusing on the wider benefits or the 
‗big picture‘ of wind energy, whereas opposing individuals focus more on the local impacts 
(Burningham et al., 2006; Devine-Wright & Howes, 2010; Warren et al., 2005). 
Critically it is evident that individuals who support and oppose (at this level) were 
distinguished by their overall wind favourability and attitudes towards aesthetic and siting 
issues around wind farms. However, it should also be noted that individuals who neither 
support nor oppose seemed to agree less with statements that highlight benefits of wind 
energy compared to supporters. Therefore respondents who chose not to provide a clear 
response to the in your area question were less convinced or sure of wind farm benefits (and 
perhaps their relevance at a local level) in the first place. 
In addition, the analysis also shows that the inclusion of more specific beliefs about wind 
energy and wind farms allowed quite a substantial amount of the variance to be explained 
(52.2%). Of course, there are limitations, most importantly logistic regression (and a 
therefore a reference group) had to be used because support and opposition to wind farms 
is generally negatively skewed (more people support than oppose). However, the groupings 
                                               
41
 Logistic regression was deemed appropriate because three groups could meaningfully be produced from 
the response options (support, oppose, neither); in addition ordinal regression was deemed inappropriate for 
this analysis because the test of parallel lines was violated (relationships between the independent variables 
and the logits cannot be assumed to be the same; Norusis, 2011) 
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make logical sense and this variable should not necessarily be viewed in a continuous 
manner anyway. In addition, if supporters were more concerned about CC than individuals 
who are neutral or unsure, it is likely that supporters were also more concerned about CC 
than individuals who oppose. (Appendix 8.9 summarises analyses using different reference 
groups to illustrate this point.) Finally, the dependent variable is quite hypothetical and 
responses at a local level are likely to differ still. The next research phase will therefore 
investigate and break down support for wind farms in more detail, further examining its 
nature. 
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8.5 Conclusions 
This chapter has explored RE attitudes and their relationship with relevant other beliefs. 
Attitudes were examined from a variety of perspectives including general affect towards 
RE and more specific beliefs about (e.g.) wind energy. In line with the literature, 
respondents were very favourable towards RE. A large majority indicated feeling positive 
about RE and would like it to contribute substantially to the energy mix in the future. 
Individual RETs were also viewed favourably by most respondents, particularly solar 
energy which was supported and evaluated positively on all items. In the case of solar 
energy, research must focus on examining barriers to the uptake of these technologies 
rather than understanding (attitudinal) resistance to them (Caird et al., 2008). However, 
there were also indications of divergence from these very positive positions. Negative or 
neutral feelings towards RE do exist and respondents generally thought it was unrealistic 
that RE would contribute a large amount to the energy mix in 20 years. Differences 
between general favourability ratings and support and opposition to local developments 
were also evident. Support locally was lower than general favourability for all RETs, 
although this was particularly evident for wind energy.  
Including more specific statements about various RETs also proved useful, although tidal 
and biomass received a lot of neither agree nor disagree responses which is in line with less 
knowledge and visibility attached to these technologies (McGowan & Sauter, 2005). 
Whereas responses to the solar energy statements confirmed the very strong 
support/favourability currently towards this technology (exceptions include cost and 
feasibility concerns), responses to the wind energy statements were more diverse, in line 
with the findings in the interviews (range of opinions evident with regard to its use in the 
UK, aesthetic evaluations etc.). Unsurprisingly, a majority agreed with statements regarding 
benefits of wind energy and disagreed that wind energy has a lot of risks; however, a 
diverse set of responses was found for statements regarding the siting and visual aesthetics 
of wind farms. 
Quantitative research such as this is not only able to determine the prevalence of certain 
beliefs, but can also investigate the relationship between them. This was particularly useful 
for wind energy attitudes, where both general favourability towards wind energy and more 
specific beliefs about the aesthetics of wind farms predicted support and opposition to a 
hypothetical local wind farm. This also ties in with the last phase of research which 
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examines attitudes towards onshore and offshore wind farms in more detail, including a 
role for visual evaluations of wind farms.  
Regarding the other RETs, much more uncertainty is attached to tidal energy and biomass, 
the latter having a weaker relationship to general RE measures, e.g. RE affect (and biomass 
was also excluded from the RET scale). This finding is in line with the uncertainty 
participants expressed in P1 during the interviews; participants often did not necessarily 
know how to evaluate biomass because it does not hold all the same characteristics as 
other renewables and covers diverse technologies. 
From a theoretical perspective, this chapter also aimed to explore the relationships 
between RE attitudes and beliefs about wider discourses around the environment, CC and 
ES. Quite a complex picture emerged, in line with findings from the interviews where 
participants did not necessarily relate their evaluations of RETs with these wider 
discourses, or if they did this was a very general, vague and ill-defined relationship. 
Similarly, in the Cardiff survey, although CC (and to some extent general environmental 
concern and energy security) did play a role in explaining RE attitudes, the R2 values were 
always very small indicating that they did not explain a lot of variance.  Perhaps the most 
interesting finding from this analysis emerged in relation to wind farm support, where CC 
concern remained a significant positive predictor of wind farm support (in your area) even 
if more specific beliefs about wind farms benefits, risks and aesthetics were included.  
Although not a main objective of this research phase, the Cardiff survey has also 
highlighted the need for further research into public perceptions and concerns around ES. 
From a desire to include an ES concern measure in this survey, it became evident that little 
research has examined public perception (with regards to ES) and therefore a new scale 
had to be created. The results show that, in principle, and when explicitly asked, the public 
is highly concerned about ES aspects; although many questions remain (i.e. how urgent are 
these risks? Who is responsible? Do people feel they can influence, have any control over, 
any of these ES aspects?). The last research phase also measured ES concern, and chapter 
10 discusses the need for further research in this field in more detail. 
As a limitation, it should be noted that actual behaviour was not measured in the Cardiff 
survey, therefore this analysis remains hypothetical. Nonetheless, it was not the aim of the 
survey to measure behaviour but rather show that even general opinions about RE and 
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RETs can be analysed in more detail to draw out important conclusions that should be 
related to some of the more local literature regarding RET developments. Although 
behaviours around such controversies (e.g. local wind farm proposal) are influenced by a 
host of other factors not measured here, including the role for trust, media and political 
factors, the current findings provide an idea of attitudes and differences in opinions that 
are evident particularly with regards to wind energy. It is the point of this thesis to argue 
that such nuances should not be taken for granted and instead accounted for carefully. For 
example, wider discourses around CC to justify the building of wind farms may be 
accepted by a minority of strong supporters but the majority of variance in opinion may 
well be accounted for by much more specific factors about the wind farm and planning 
processes. Therefore this type of research serves to bring together more general and local 
literatures, and chapter 10 will discuss, in more detail, some of the specific implications for 
policy and practice. 
Finally, quantitative research such as the Cardiff survey routinely leads to grouping 
participants into quite pre-defined, narrow response categories (e.g. oppose vs. support), 
and although some interesting relationships between variables/beliefs have been revealed, 
it should be remembered that these ‗attitudes‘ (categories) are constructions of the 
questionnaire itself. In chapter 7 (P1 interviews) it was suggested that perhaps such 
grouping of participants into support and oppose groups can be misleading, particularly for 
controversial and low-salience issues (e.g. wind farm siting). It was therefore decided to 
supplement the findings in P1 and P2 with a more innovative, less traditional survey 
technique to build on the findings described in this and previous chapters. In the last 
research phase, support for wind farms will therefore be broken down and analysed in more 
detail. This will provide an opportunity for more focused attitudinal measures, and for 
examining the diversity inherent in the general support usually expressed for wind farms, 
one of the most suitable, developed and visible RETs in the UK. 
  
191 
 
Chapter 9 WIND FARM DECISION-
PATHWAYS SURVEY  
                                               
 
9.1  Introduction 
The first two research phases used both qualitative and quantitative methodologies, each 
providing unique insights into the way RE is perceived, understood and evaluated; 
however, one of the central arguments of this thesis is that the strong favourability towards 
RE should not be taken for granted and instead should be investigated further to 
understand complexities in attitudes and more nuanced viewpoints. The previous Cardiff 
survey had quite a broad focus to examine attitudes towards a variety of RETs; however, 
some of the most interesting results came out of the analysis regarding support and 
opposition to wind farms. It was therefore deemed relevant to conduct a second survey 
which would be able to focus on understanding support for wind farms (this time 
distinguishing clearly between onshore and offshore wind farms). 
Using a more innovative, predominantly quantitative method, this research phase aims to 
show that people hold more nuanced opinions even at a general level and that these matter 
even though they might be quite dynamic attitudes. In addition, it is unlikely that the 
majority of people have strong, defined, and stable attitudes, therefore this phase also 
examines the type of attitudes people hold toward wind farms. Finally, differences in wind 
farm attitudes in relation to CC and ES beliefs will also be briefly investigated to tie in with 
the previous research phase. The chosen methodology seeks to strike a balance between 
allowing more complex opinions to be expressed (but not as detailed and contextual as 
with purely qualitative methods) while also adding an element of generalisability by 
measuring the prevalence of certain attitudinal positions. 
Wind farms were chosen because they are seen as controversial (e.g. planning disputes) but 
also very important to the UK‘s renewable energy target. In addition, the use of wind 
farms both on- and offshore is extremely suitable in the UK (DECC, 2009e). Furthermore, 
Aitken (2010a) hypothesises that general support for wind farms found in surveys is often 
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taken for granted and used to frame local opposition as deviant or something that needs to 
be overcome. This research will begin to provide additional insight, showing that even at a 
general level support may already be qualified in some instances and/or that support for 
wind farms is far from strong and unchangeable. Indeed, the interview analysis has shown 
that people can discuss both negatives and positives of wind energy simultaneously but 
then still arrive at a positive overall evaluation, suggesting perhaps that negative aspects 
only become salient when a specific situation is appraised. Similarly, the Cardiff survey has 
shown that general positive affect towards renewable or wind energy is not always a good 
predictor of support and opposition. On the other hand, issues to do with the siting of 
wind farms often attract quite a spread in opinion and are quite strong predictors of 
support and opposition to wind farms in your area. The more innovative survey design used 
in this research phase further investigates aspects of these findings.  
The following sections will introduce the methodology and its suitability to the current 
research aims, after which the main findings are discussed. This includes a critical 
description and discussion of the design features and resulting pattern of responses. 
Findings will be discussed in terms of differences in support and opposition to onshore 
and offshore wind farms, including the importance of visual evaluations of wind farms, 
and an extended focus on breaking down the widespread support for wind farms usually 
found. Further questions about reasons for support/opposition and strength of attitudes 
are also presented. Finally, differences in beliefs about CC, and ES are explored.  
9.2  Examining wind farm attitudes using the decision-pathways 
approach 
To investigate possible complexities in attitudes, the last research phase needed a more 
innovative methodology, and hence uses ideas and principles from the decision-pathway 
approach (a series of linked questions guiding respondents through various choices, while 
revealing underlying reasons and values) first proposed by Gregory et al. (1997). 
The DP survey technique was initially designed to investigate public support of resource-
management decisions regarding forest vegetation in Ontario, Canada (Gregory et al., 
1997). The approach ―builds on insights from behavioral decision theory‖ (p. 240) and is 
particularly suitable for the aims of this research phase because it ―is an attempt to develop 
a richer understanding of respondents‘ opinions and beliefs‖ (p. 249); although it should 
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also be noted that the current methodology deviated from the original in several respects 
which will be highlighted in the following sections. In a DP survey, respondents are first 
asked some initial questions ―to establish broad distinctions among paths, followed by 
detailed questions about their objectives and concerns‖ (p. 243); hence participants answer 
questions only relevant to their own viewpoint. Of course this means that there could be as 
many pathways as participants (each with his/her own motivations and reasons) but that is 
not the aim of this technique; ―in practice, the survey designer seeks to characterize in 
detail only those pathways that depict major opinion streams held by respondents‖ (p.244). 
Again this highlights the trade-off made between qualitative (rich and diverse opinions 
expressed) and quantitative (generalisability and prevalence) methodologies. 
A DP survey is perhaps able to measure prevalence of policy-relevant attitudes in a more 
insightful way than previous techniques have allowed. This may be of particular 
importance because surveys are often used in policy-making, and to legitimise the 
democratic process of public consultation and engagement (McGowan & Sauter, 2005). 
The researcher therefore has a responsibility, not only to widen policymakers‘ awareness of 
other methodologies, but also to measure and represent public opinion as carefully and 
accurately as possible. 
Consistent with the overall ontological position adopted for this thesis, the DP approach 
makes the ―assumption that well-defined preferences for many complex policy options will 
not exist prior to elicitations but, instead, are constructed during the survey response 
process‖ (Gregory et al., 1997; p. 242). Considering that wind farms are not objects most 
people think about on an everyday basis, it is also likely that people‘s attitudes are far from 
stable and clearly defined. By asking a series of linked questions, however, this method 
guides the participants through various perspectives of a decision or viewpoint, asking to 
provide reasoning for choices at various stages. 
The current DP survey used principles and ideas from the original design but with some 
notable changes. For example, it did not technically involve a decision (instead focuses on 
opinions and reasons) and did not include a specific case study. Of course the current 
methodology can also be adapted to include real situations, and future research should 
consider this possibility. However, the basics of the approach were the same; respondents 
were guided through a series of linked questions highlighting various aspects or 
perspectives that may influence people‘s opinions. For example, respondents were asked to 
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consider both on- and offshore wind farms separately. This then also helped people 
construct and express opinions that are more valid, reliable and informative, and hence 
potentially more useful to policymakers. In addition to the linked questions, several overall 
questions regarding wind farms attitudes were also included, answered by all participants, 
to provide a comparison point and examine the nature of wind farm opinions in more 
detail than in previous surveys (including questions on aesthetic evaluations and strength of 
opinion).  
As is perhaps already evident, the design process was very important because it determines 
the type of responses people will provide. Gregory et al. (1997) note that the series of 
questions should be based on key literature and focus groups. In this case, both findings 
from the interviews and relevant literature (both survey and case studies) were consulted at 
the design stage (e.g. the fact that the visual nature of wind farms may be a major factor 
determining people‘s opposition to a local wind farm). It was not intended to provide a 
complete breadth in opinion (e.g. extreme views) but to show that general support for 
wind farms can be broken down further in a meaningful way. 
9.3 The profiles and pathways 
The question tree is outlined in Figure 9.2 and the exact wording of questions can be 
found in Appendix 5.8. During the design stage of this study, it became evident that 
creating profiles of responses first, and then to add follow-up questions within each 
profile, would be most suitable. At the end of the pathways, several general questions 
about wind farms were also presented to all participants to provide further insights into 
people‘s attitudes (Figure 9.1): 
 
 
Figure 9.1 – The series of questions within the DP survey 
Respondents were first asked whether they support, support out of sight or oppose onshore wind 
farms. This was then repeated for offshore wind farms. The answers to these questions 
were used to produce 9 attitudinal profiles, which each have follow-up questions (pathways). 
Onshore wind farms 
Offshore wind farms 
9 profiles 
produced 
Follow –up 
questions/ 
pathways 
within each 
profile 
Overall wind farm 
questions answered by 
all respondents 
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These will be analysed separately in turn. Finally, at the end of the pathways, all 
respondents were then asked a series of general questions. These questions cover the 
overall opinions on wind farms, strength of opinions, views on the look of wind farms 
(aesthetics), reactions if a wind farm was build near the home, and if the respondent has 
had any experience with wind farms. These questions were designed to provide further 
context to the decision pathway and will be used to compare across different groups of 
respondents. 
The pathways available to the respondents can be divided roughly into support and oppose 
pathways, but also providing the option of support but prefer out of sight. This option was 
included for several reasons. Although it is still represents support for wind farms, it gives 
the first opportunity to express a condition (both the literature and the Cardiff survey 
found visual evaluations to be one of the most important factors). Inherent in the design is 
also a difference between onshore and offshore wind farms. This allows for the possibility 
that people might prefer offshore or feel differently about these two types of wind farms. 
Onshore wind farms were always asked about first because they are better known and 
perhaps thought of when wind farms are discussed (TNS, 2003). Although participants 
were made aware of the fact that both onshore and offshore wind farms exist, it is likely 
that when people express how they feel about wind energy, they think of onshore wind 
farms primarily (see P1). Especially someone who has never thought about wind farms 
before, it is perhaps easier to think about ‗normal‘ wind farms first and then consider a 
different variant (construction of preference process is aided). Future replications of this 
design should perhaps randomise the presentation of the onshore and offshore questions 
to see if this would affect the results. 
Although the possibility of an ―I don‘t know/I don‘t care‖ pathway was considered, it was 
decided not to include one because most people would be able to express such an opinion 
at a later time. This would also split the sample further by creating more pathways, which is 
undesirable. Therefore, respondents were forced to go down one of three pathways for 
both onshore and offshore wind farms but were given extra opportunities to express 
differing viewpoints. The follow-up questions to the profiles were designed to provide 
further opportunities to express more detailed viewpoints (e.g. if a respondents indicated 
supporting wind farms, they were asked if they also have any concerns about them.). The 
follow-up questions were also designed to try and establish people‘s reasons for choosing 
one option over another. This will become clearer as the results are discussed. 
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Figure 9.2. Question tree of the decision-pathway survey on attitudes towards wind farms. Attitudes towards onshore and offshore wind farms are used to create 9 
attitudinal profiles (A-i). Each profile has a number of follow-up questions (between 2 to 4 questions) to further examine attitudinal complexity and reasoning. All 
respondents also answer 5 further questions regarding wind farm aspects. The exact wording and content of each question can be found in Appendix 5.8. 
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9.3.1  Onshore and offshore wind farms 
As expected most people generally supported the use of onshore and offshore wind farms in 
the UK (Table 9.1). However, offshore wind farms seemed to be preferred or supported 
more than onshore wind farms (χ2(4)=397.8, p<0.001, Cramer‘s V= 0.631, p<0.001). 
Similarly, a small percentage of people opposed wind farms generally (without any specific 
local concerns). This is in line with previous research around favourability of wind energy. 
For example, Spence et al. (2010b) found that only 8% of respondents had unfavourable or 
very unfavourable views of wind energy in 2005 and 2010 (with a further 8% having 
neither favourable nor unfavourable views). The results on the same question in the 
Cardiff survey (P2) very much mirror these results. This minority of people seems to have 
a fundamental opposition to wind energy or wind farms.  
Table 9.1 
―All things considered; would you say you generally support or oppose the  
use of ONSHORE/OFFSHORE wind farms in the UK in the next 20 years?‖ 
 Support Support out of 
sight 
Oppose 
Onshore wind farms 273 (54.7%) 183 (36.7%) 43 (8.6%) 
Offshore wind farms 336 (67.3%) 138 (27.7%) 25 (5.0%) 
The third option (support but prefer out of sight) has not been asked before and was the first 
instance people could indicate any conditions or hesitations regarding their support for 
wind farms. Again, more people preferred onshore wind farms out of sight than offshore 
wind farms. This may be because they think offshore wind farms are already out of sight, 
that their visual impact will be less, or perhaps it matters less to them (e.g. if they do not 
live near a coastline). 
9.3.2 Distribution of the attitude profiles 
The responses to the two questions regarding support or opposition to onshore and 
offshore wind farms were used to create 9 attitudinal profiles, which are summarised in 
Figure 9.3. Six of these profiles (profiles A to F) were expected to be more important than 
the remaining 3 (g to i). Profiles A, B and C represent the main support pathways and were 
therefore expected to attract most of the responses. However, predictions are difficult for 
some of the other profiles (D and E particularly) because they represent quite specific 
198 
 
viewpoints. For example, profile (h) was not expected to attract a lot of responses because 
if onshore wind farms are supported, offshore wind farms in general are also likely to be 
supported. There may be a few exceptions for some very specific reasons (e.g. if people 
live near the coast and wind farms onshore would not bother them because it is not 
applicable to them). Indeed, the actual distribution of participants (displayed in Figure 9.3) 
was as expected with some exceptions.  
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Figure 9.3. The 9 possible profiles of wind farm attitudes and their prevalence in the 
decision-pathway survey (N=499). 
Naturally, the majority of respondents (438, 87.8%) were classified in the main support 
profiles A, B and C, which is in line with findings from other surveys. Profile A is the most 
positive profile, representing people who support both onshore and offshore wind farms, 
and in fact it had the greatest number of people compared to the other profiles 
(255/51.1%); over half of the respondents chose this option. It should be noted however 
that, although this is still quite a substantial number, it also represents a reduction from the 
high support for wind energy normally measured in surveys. For example, 78.8% of 
respondents rated wind energy as favourable or very favourable in a previous question on 
the same survey (see section 9.5.1.3). However, in this case, because respondents had the 
option of expressing separate opinions for onshore and offshore wind farms, and were 
able to chose the prefer out of sight option, this resulted in a wider spread of responses. 
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In contrast to Profile A, a minority of respondents were classified in the main opposition 
profile (profile F). Although 4.6% may seem like a small percentage, considering that this 
represents complete opposition to both onshore and offshore wind farms it is less 
surprising. General opposition to wind farms is often reported to be around 10% (e.g. 
TNS, 2003), so considering the various options available to participants in this design, 
4.6% represents those participants who have a fundamental dislike for wind farms. It 
remains to be seen why, but it is likely that this opposition is quite strong and 
unchangeable.  Perhaps this opposition also represents a more fundamental dislike of the 
technology itself because dislike of the visual nature of wind farms could be accounted for 
elsewhere (e.g. Profiles B and C). 
Profile A and F represent the extreme ends of support and oppose opinions; however, 
participants also had the option of support but prefer out of sight. This created a number of 
middle profiles (B – E). The next highest percentage of people (21.7%) preferred both 
onshore and offshore wind farms out of sight (profile C). This was also expected because 
if an individual dislikes the look of wind farms onshore, the same individual is likely to 
dislike offshore wind farms as well, indicating that the visual nature might be very 
important for them. However 14.8% of respondents said they prefer onshore out of sight 
but did not specify offshore this way (support profile B). Perhaps for these people, 
although wind farms may not be liked visually, they prefer offshore for another reason. It 
may also be that seeing them off the coast is not as visually intrusive as seeing wind farms 
in the countryside. Nevertheless, profiles B and C still indicate an overall support for wind 
farms, even if there may be some initial indication of conditions or concerns attached to it. 
Profiles D and E indicate some preference for offshore wind (similar to B) however with 
opposition to onshore wind farms. These were expected to have a few more responses, 
however it may not be that surprising considering that these are quite specific or 
contradictory views. It is probably also a nature of opposition that once you dislike wind 
farms generally, this stays the same for most situations. It will still be interesting to look at 
follow-up questions. 
Profiles (g) and (h) did not attract many responses. The comments people provided will be 
evaluated to identify whether these were legitimate viewpoints or whether some people 
picked these pathways by accident (e.g. did not take the survey seriously or did not 
understand the questions). The exception may be profile (g) which actually had more 
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responses than both profile D and E. Here respondents indicated that they support 
onshore but support offshore only out of sight. It is not clear why participants chose this 
difference. It might be a function of the methodology, e.g. offshore wind farms were asked 
about second so people may have reconsidered their response from the first question 
about onshore wind.  
9.3.3 Profile A – support for wind farms 
Just over half (51.1%) of the respondents generally support both onshore and offshore 
wind farms; hence the majority of individuals viewed wind farms positively. This also 
means almost half of the respondents already differentiated their opinions at this general 
level (if given the opportunity). In a traditional survey, if respondents are asked to indicate 
how much they oppose or support/like or dislike wind energy, around 80% will be 
grouped as being positive towards wind energy (see chapter 8; McGowan & Sauter, 2005; 
Spence et al., 2010b). This profile however shows that this percentage may actually be 
lower if people are asked to think about their support in more detail. Figure 9.4 below 
displays the follow-up questions which provide further insight into participants‘ 
evaluations of wind farms and provides further points at which they can express more 
complex attitudes. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9.4. Follow-up questions and points of differentiation for participants in Profile A. 
Q2 
Q4 Q3 
Q1 
PROFILE A  
(N=255) 
(Support both onshore and 
offshore wind farms) 
Most important 
reason for support? 
Imagine a wind farm is 
proposed near you, 
would this change your 
opinion?  (4 choices) 
Do you have any concerns about 
wind farms as well? 
    NO                YES 
(N=216, 84.7%)        (N=39, 15.3%) 
What is your main 
concern?  
(3 choices + ‗other‘) 
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All respondents in Profile A were first asked what their most important reason is for 
supporting wind farms (Table 9.2). Almost half chose the ES aspect of running out of 
fossil fuels and ensuring supply in the future. Another 10% chose the ES aspects of less 
dependence on other countries. The other two choices focused on environmental reasons, 
one more general and the other specific to CC. Around a quarter chose the general 
environmental reason and only approximately 13% chose the CC specific reason. 
Therefore approximately 60% of people mainly support RE for ES reasons. Note 
however, that this question forced people to choose one answer but people probably 
support wind farms for a variety of reasons (as evident from the interviews in P1). 
Table 9.2 
Q1. (Profile A,B,C) “Which one of the following reasons is most important to your support for 
wind farms in the UK?― 
 Profile A 
(N=255) 
Profile B 
(N=75) 
Profile C 
(N=108) 
We need wind farms for the future when other energy 
sources (e.g. fossil fuels) run out because wind will always 
be there 
49.4% 37.3% 18.5% 
Wind farms are clean, non-polluting and good for the 
environment 
26.3% 20.0% 38.9% 
Wind farms are part of the solution to prevent climate 
change and reduce carbon emissions 
13.9% 22.7% 25.0% 
We can use wind farms in the UK, which will make us less 
dependent on other countries for energy 
10.0% 20.0% 17.6% 
Other: ‗I don‘t know‘ 0.4% - - 
 
Respondents in profile A were then split further on the basis of the next question asking 
whether they had any concerns about wind farms as well (Figure 9.4). Only about 15% 
indicated that they did, which is low but perhaps shows that general positivity and support 
for wind farms is quite general and concerns are not evident/salient at this level. Those 
that did have concerns were asked to indicate what their main concern is (Table 9.3). The 
answer choices mainly focused on impacts, but perhaps should have included other 
options as well. In this case impacts on wildlife, the environment and communities were 
seen as quite concerning and fewer people choose landscape impacts (linked to visual 
nature of wind farms). However, as mentioned before, some people did not feel concerned 
because of impacts necessarily but had reservations regarding the technology and the way 
wind farms are used (see additional comments in table). 
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Table 9.3 
Q4. (Profile A) “What would you say is your main concern about the use of wind farms 
in the UK?‖ (N=39) 
Impacts on wildlife and environment 35.9% 
Impacts on communities near-by (e.g. how people near-by are affected) 30.8% 
Impacts on the places and landscapes where they are build (e.g. it builds up 
an area, changes the landscape) 
20.5% 
Other:        
- ―being over used‖ 
- ―I am not convinced that they are able to provide a sustainable 
source of energy‖ 
- ―I am concerned that they do not produce enough power‖ 
- ―Intermittability‖ 
- ―Impact on landscape and safety (if they are strong enough to 
withstand all extreme weather and natural disasters)‖ 
12.8% 
 
A large majority (84.7% in Profile A, 43.3% of the full sample) said they did not have any 
concerns about wind farms. These respondents were asked whether their support might 
change if a wind farm was proposed near their home (Table 9.4). It was not expected that 
all respondents were necessarily going to give truthful answers, and/or that they knew 
what their reaction would be; however, it will still at least give an indication of how these 
general supporters approach a hypothetical local situation. A larger percentage of people 
(67.7%) indicated that they would welcome the wind farm. This is about 54.0% of all 
people in profile A, and 27.7% of the whole sample. A further 18.5% of the people who 
indicate no concern about wind farms felt this was not applicable to them because a wind 
farm could not be placed near their home (whether this is true or not is not verifiable, but 
it does mean that if a wind farm or turbine is proposed in the vicinity they would probably 
be quite taken aback by this). Only 2.3% (1% of sample) would oppose a wind farm near 
their home. This perhaps represents a type of NIMBY attitude, where generally wind farms 
are supported, but opposed nearby (Bell et al., 2005). As described previously, providing 
people with various aspects of the wind farm and then asking them to evaluate how this 
would influence their opinion might be a useful way of gaining further insight into this 
kind of response. However, defining and measuring true NIMBY responses is very 
difficult as the more specific literature on local responses has discussed (e.g. Burningham et 
al., 2006). 
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Table 9.4 
Q3. (Profile A) ―Imagine a wind farm is proposed near where you live (e.g. within 5 miles of your 
home). Do you think this might change your opinion on wind farms?‖ 
 Within 
Profile A (no 
concerns) 
(N=216) 
Within 
entire 
sample 
(N=499) 
Not applicable. I live in an area where a wind farm could not be 
placed. 
18.5% 8.0% 
No, I would welcome the wind farm 67.7% 29.3% 
Yes, I would not like a wind farm to be placed in my area 2.3% 1.0% 
I am not sure. I would perhaps reconsider my support depending 
on the specific aspects of the proposed wind farm 
11.6% 5.0% 
9.3.4 Profile B – support for wind farms, prefer onshore out-of-sight 
14.8% of respondents support onshore wind farms out of sight, but did not indicate this 
specific viewpoint for offshore wind farms. The follow-up questions will provide some 
further insight into the opinions of respondents in this profile (Figure 9.5). 
Similarly to Profile A, all respondents in profile B were asked what their main reason for 
support is. The future ES aspect (running out of fossil fuels) was again the most selected 
choice (37%), followed by concerns about CC (22%) and the other two choices being 
chosen by 20% of respondents each (Table 9.2). This is similar to profile A; however CC 
concerns seem to be more important. 
All respondents in profile B were then asked to consider whether they would find wind 
farms acceptable in a range of different locales. This question was intended to indicate 
whether acceptability levels may vary depending on the type of location (Table 9.5). Of 
course the different options represent very broad types of ―places‖ (e.g. rural vs. urban) 
but the findings do provide some interesting insights. In reality the exact nature of 
responses would likely depend on the persons perception of the place (e.g. what is its use), 
the evaluation of the place (is it important to me?) and the exact nature of the wind farm 
development within that place (e.g. a very large wind turbine in a relatively small industrial 
park may still be seen as intrusive and unacceptable; Devine-Wright & Howes, 2010; 
Woods, 2003). 
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Figure 9.5. Follow-up questions and points of differentiation for participants in Profile B. 
 
As would be expected most people (84%) said wind farms would be acceptable in remote 
areas (where they are mostly out of sight). 49% also accepted onshore wind farms in 
industrial areas, which is in line with previous research. For example, Wolsink (2007b) 
suggests that wind farms are often described as ‗industrialising‘ the countryside; hence they 
would perhaps not change the nature of the place if it was already industrial to begin with. 
Of course it would probably matter what kind of industrial area, where it was located and 
the scale and size of the wind turbines/wind farm. About 20% of people also indicated 
acceptance in rural areas. Note that some respondents left comments, which reveals the 
limitations of this question/method because sometimes people would think further than 
large-scale wind farms, indicating that they understand the different uses of wind energy 
(e.g. micro to macro scale) and that their opinion will change depending on these specific 
circumstances. For example, one respondent clearly outlined his conditional support by 
indicating that wind farms should only be built where there is no human habitation. This is 
quite a strict condition and it would therefore be likely that he/she would object to most 
wind farms. 
 
Q2
2 
Q4 
Q2 
Q4 
Q3 
Q1 
PROFILE B  
(N=75) 
(Support onshore out-of-sight, 
support offshore wind farms) 
Most important reason 
for support? 
Do you have any concerns about 
wind farms as well? 
   NO                   YES 
(N=50, 66.7%)        (N=25, 33.3%) 
What is your main concern? 
(3 choices + ‗other‘) 
In which areas would you find 
wind farms acceptable? 
End of pathway 
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Table 9.5 
Q2. (Profile B) ―In which of the following areas, if any, would you find 
wind farms acceptable?‖ (N=75) 
Industrial areas 49.3% 
Urban areas 12.0% 
Rural areas 20.0% 
Remote areas (where they are mostly out of sight) 84.0% 
None of the above 1.3% 
Other:        
- ―areas where there is no human habitation‖ 
- ―Sea‖ 
- ―Small ones on house roofs in urban areas‖ 
4.0% 
 
Finally, respondents were asked whether they have any other concerns about wind farms 
(other than their visual nature, Figure 9.5). A third indicated that they did have concerns, 
and similar to profile A, most people indicated impacts on the environment and wildlife 
(Table 9.6). However some also indicated concerns about the use of wind farm technology. 
Therefore, it seems that although most people support wind farms (with and without 
certain conditions) doubts remain about the feasibility of the technology. If these are not 
adequately addressed, these could turn into reasons to oppose a specific wind project. 
Table 9.6 
Q4. (Profile B) ―What would you say is your main concern about the use of 
wind farms in the UK?‖ (N=25) 
Impacts on wildlife and environment 40.0% 
Impacts on communities near-by (e.g. how people near-by are 
affected) 
32.0% 
Impacts on the places and landscapes where they are build (e.g. 
it builds up an area, changes the landscape) 
8.0% 
Other:        
- ―exactly how efficient they are‖ 
- ―how much energy they provide‖ 
- ―the noise‖ 
- ―unless they are well placed, they are not efficient‖ 
- ―wind speed and strength is irregular‖ 
20.0% 
 
66.6% of respondents within Profile B did not have any other concerns. Although 
respondents indicated that they prefer onshore wind farms out of sight, which implies 
some conditional support, they were still positive about wind farms in general. On the 
other hand, it is likely that individuals classified in Profile B are more sensitive to the local 
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nature of a wind farm proposal (especially onshore wind farms) as they have already 
expressed concerns about the aesthetics of wind farms.  
9.3.5 Profile C – support for wind farms out of sight 
21.6% of the total sample were classified into Profile C (support both onshore and 
offshore wind farms but out of sight). This is the next highest percentage after profile A. 
From these responses, it could be concluded that the visual nature of wind farms might be 
quite important to these participants, at least when given the option to express this 
explicitly. In addition, profile C perhaps represents stronger and/or more certain 
conditional support than that found in profile B, because in this case both onshore and 
offshore wind farms are preferred out of sight. Figure 9.6 summarises the follow-up 
questions within this profile. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9.6. Follow-up questions and points of differentiation for participants in Profile C. 
 
Environmental (38%) and CC concerns (25%) were cited as reasons for supporting wind 
farms more often than the ES aspects of future supply (19%) and dependence on other 
countries (18%). This is actually quite interesting because environmental concerns seem 
Q4 
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Q4 
Q3 
Q1 
PROFILE C  
(N=108) 
(Support onshore and offshore 
wind farms out-of-sight) 
Most important reason 
for support? 
Is the way wind farms look your 
main concern? 
   NO                             YES 
(N=12, 11.1%)        (N=96, 88.9%) 
What other concerns 
do you have? 
 
In which areas would you find 
wind farms acceptable? 
End of pathway 
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more important in this sub-sample compared to those in Profile A and B (Table 9.2). The 
next section will compare this in more detail.  
Similar to profile B, respondents were also asked to indicate where they would find wind 
farms acceptable (if anywhere). In this case, offshore options were also included in the 
answer choices (Table 9.7). The percentages are not as high as in profile B; however, 
remote areas were still favoured (67% would find wind farms acceptable here), as well as 
offshore out of sight. This is in line with the overall views of these participants (out of sight 
being the important indicator). Interestingly approximately 40% of people also indicated 
acceptance in industrial areas and offshore even if still in sight. This shows the changeable 
nature of these expressed attitudes. Perhaps the way out of sight is interpreted plays a role, 
some may define it more as out-of MY sight or out-of–sight unless the area is already industrialised 
etc. Similarly, responses are likely to differ depending on the specific place, e.g. a beauty 
spot vs. remote coast line; clearly all issues for further research. Case studies have also 
shown that perceptions and emotional attachment with a ―place‖ can differ even when 
technically evaluating the same ―site‖ (Devine-Wright, 2011b; Devine-Wright & Howes, 
2010). 
Table 9.7 
Q2. (Profile C) ―In which of the following areas, if any, would you find 
wind farms acceptable?‖a (N=108) 
Industrial areas 40.7% 
Urban areas 6.5% 
Rural areas 15.7% 
Remote areas (where they are mostly out of sight) 67.6% 
Out at sea (even when they are still visible from the coast) 39.8% 
Out at sea (where they are out of sight from the coast) 68.5% 
None of the above 0% 
Other:        
- ―mountain areas‖ 
4.0% 
 
Finally, respondents in profile C were split based on whether they thought the visual nature 
of wind farms is their main concern (Table 9.8); this question was included because out of 
sight seemed to be an important aspect of their attitudes. Almost all respondents (89%) said 
that the visual nature was their main concern. This is in line with theories put forward by 
Wolsink (2007b) and others, who predict that the aesthetic evaluation and impact plays an 
important part in predicting opposition to wind farm development. A minority (11% of the 
208 
 
108 respondents in Profile C) indicated that they had another concern. Not all provided 
comments, but concerns related to the impacts of wind farms and their locations, i.e. noise 
and harming birds.  
Table 9.8 
Q4. (Profile C) ―Would you say the visual nature of wind farms, and the way they look, is 
your main concern about the use of wind farms?― (N=108) 
Yes, wind farms can be intrusive and change the landscape or coastal area. 
These are significant visual impacts that need to be considered 
96 (88.9%) 
No, I am concerned about the way wind farms look, but my main concern 
about wind farms is actually something else. Please specify what your main 
concern is:  
7/11 respondents provided a reason: 
- ―danger to birds‖ 
- ―harm to birds‖ 
- ―less chance of damage if things go wrong‖ 
- ―noise‖ 
- ―noise pollution for locals‖ 
- ―noisy‖ 
- ―their relevance‖ 
12 (11.1%) 
 
9.3.6 Comparing the main support profiles – A, B and C 
Profiles A, B and C represent the majority of respondents (87.8%), and they also represent 
the main support pathways within the DP design. The aim of this thesis is to examine such 
expressed support in more detail, therefore these three profiles will be explored further. 
The main differences between and within these profiles have already been highlighted in 
previous sections (e.g. acceptability of wind farms in certain areas is lower in profile C than 
in B); profile A is very positive about wind farms generally, whereas Profiles B and C 
account for variability in opinions by including the visual nature of wind farms. In these 
instances, participants indicated that the visual nature of wind farms may be a concern for 
them, particularly for onshore wind turbines and particularly in profile C. 
Respondents in profile A, B and C were compared on some key characteristics. A logistic 
regression (Appendix 9.1) reveals that only voting intentions distinguished Profile A from 
B and C; gender, age and educational attainment did not. Respondents were less likely to 
be classified in profile B (support but onshore out of sight) if they had a Liberal Democrat 
voting intention. Respondents were less likely to be classified in profile C (support wind 
farms but prefer out of sight) if they had an intention to vote Labour or Liberal Democrat.  
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9.3.6.1  Comparisons of reasons for supporting wind farms 
It is difficult to devise a question that can capture people‘s reasons for supporting wind 
farms, partly because people do not often know themselves. The interviews in P1 showed 
that people often mention very general and abstract benefits of RE, and rarely provide 
more detailed or specific reasons for their favourable views. As a result the question 
included in profiles A, B, and C asked respondents to indicate their ―most important‖ 
reason for their support and provided response options that roughly divide into 
environment and ES aspects; the first two options being more abstract and less specific 
than the last two options (Table 9.2). Collapsing across the three profiles, it becomes 
evident that most people cited fossil fuels running out and wind farms being important for the 
future as their main reason for support, followed by wind farms being clean and good for the 
environment. This is very much in line with the findings in the interviews, where more 
specific reasons around CC, for example, were only mentioned by a minority. However, 
looking within the individual profiles, differences do emerge. For both Profile A and B, the 
ES aspect of future supply was the most important reason, followed by the environment 
for profile A and CC for profile B. However, in profile C, the environment followed by 
CC, was the most important reason. 
A chi-square analysis confirms that individuals in the three support profiles cited different 
(most important) reasons for their support, (χ2(6)=36.523, p<0.001, Cramer‘s V= 0.204, 
p<0.001). Inspection of the contingency table (Appendix 9.2) reveals that this significant 
difference was mostly driven by Profile C being more likely to indicate the environmental 
or CC reasons and less likely to indicate future supply (due to fossil fuels running out). On 
the other hand, profile A was more likely to indicate ES (future supply) as a reason for 
supporting wind farms.42 
9.3.6.2  Breaking down support for wind farms 
Before examining some of the other profiles, it is useful to summarise the main attitudinal 
positions that Profiles A, B and C represent (Figure 9.7). Although the percentages are 
perhaps small, they do show that general support for wind farms is not necessarily as 
straightforward as sometimes suggested. The spread in these opinions perhaps also 
represent the fact that people differ on the strength of their opinions; and may reflect the 
                                               
42Note that the response options on this question were not randomly presented which may have influenced the results, 
although they are in line with findings from P1 (interviews). 
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fact that the majority of people recognise that their general support for wind farms is not 
totally unconditional and that there are circumstances in which they would object. The 
design has obviously placed a lot of importance on the visual evaluation of wind farms and 
does reiterate the findings that opinions are split on whether wind farms spoil the 
landscape or not. According to the profiles and attitudinal positions in Figure 9.7, a 
significant percentage of people were concerned about the way wind farms look; however 
visual evaluations were not necessarily the only concerns people have. 
 
 
 
 
Figure 9.7 – Wind farm attitude profiles A, B and C broken down into their main 
pathways (including percentage of respondents within each pathway (% of entire sample, 
N=499).  
 
Of course these attitudinal profiles are entirely constructed by the questionnaire itself, but 
it has been useful in showing that people do have subtly differentiated opinions even at 
this general level, differences which may also affect responses at a local level. These 
findings also link quite well with findings in P1 where participants were very positive about 
wind energy and wind farms but did also show concerns and some indication of qualified 
support. Furthermore, the interviews have shown that participants can have very different 
views on the visual nature of wind farms. The Cardiff survey in P2 has also shown that the 
visual evaluation of wind farms may be particularly important in determining opposition to 
local wind farms (Wolsink, 2007b). Most importantly, these results show that most people 
are supportive of onshore and offshore wind farms; however, people are also sensitive to 
the placing and use of wind farms, so it should not be surprising that people can quickly 
change their attitudes (e.g.  if a wind farm is perceived to be in the wrong area, if there are 
too many turbines, or if it is developed without regard for local use of space etc.). As 
studies by Wolsink (2007a) and Sustainable Energy Ireland (2003) have shown, visual 
aspects can be important in different ways including the type of landscape but also design 
and technological features of the wind farm. Therefore it is likely that visual evaluations of 
A 
very supportive, 
no concerns, 
supports wind 
farm near-by 
very supportive, 
no concerns, but 
unsure about 
wind farm near-
by 
very supportive 
but also has some 
concerns about 
wind farms 
B 
supportive with 
little concerns 
except onshore is 
preferred out of 
sight 
supportive but 
concerns about 
onshore 
especially (visual 
nature and 
technology) 
C 
supportive but 
visual nature of 
wind farms is an 
issue 
supportive but 
visual nature is an 
issue + some 
other concerns 
about impacts 
37.3% 6.0% 7.8% 10.0% 5.0% 19.2% 2.4% 
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wind farms (as measured here) are still flexible; for example a few, small wind turbines 
might be considered acceptable in a rural location but this may change if the turbines are 
taller. 
 
A further consideration when interpreting these results pertains to how attitude objects are 
subjectively represented when answering questions in this manner (Lord & Lepper, 1999). 
Arguably, each participant can imagine the attitude object (―wind farms‖) in different ways; 
hence mental representations can potentially be very varied across participants. This is 
particularly the case because survey questions are quite abstract in nature and hence it is 
possible that respondents in profile A, B and C thought of different exemplars when 
evaluating overall positions towards wind farms as well as aspects of wind farms. It is not 
possible to know from the current data, but mentally represented exemplars could vary on 
numerous dimensions as outlined previously. It is therefore possible that participants in 
profile C thought of different images regarding wind farms than participants in profile A 
and B, for example imagining a large, expansive wind farm in the countryside vs., two small 
wind turbines in remote marshland. It also seems likely that profile A participants had very 
abstract mental representations of wind farms without much concrete detail attached to 
them; hence their evaluations and responses would perhaps be based on a more overall 
positive feeling. Although it should be noted that Profile A, B and C did not differ in terms 
of self-reported experience with wind farms, i.e. seeing one regularly or near their home; 
(χ2(2)=0.986, n.s.). 
 
Reiterating a point made in chapter 7, this line of thought suggests further work that could 
be done. What people understand by wind farms, and how they imagine the physical 
characteristics of wind farms would be of particular interest and add further meaning and 
insight to the current findings. Chapter 6 has provided some analysis with regards to what 
people understand by renewable energy in general but there is scope to extend these 
findings further. Particularly, the idea of mentally representing the attitude object in 
different ways is of interest, and whether these representations change with time and 
context (instability in mental representations would lead to attitude-behaviour 
inconsistency; e.g. Lord & Lepper, 1999; Ledgewood, Trope & Chaiken, 2010).  
The next section will now have a brief look at Profiles D, E and F which consists of people 
who oppose onshore wind farms particularly. These are individuals who in an ordinary 
opinion poll would probably be unfavourable about wind energy in general. 
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9.3.7 Profiles D, E and F 
Of the remaining 12.2% of respondents, 43 were classified in Profiles D, E and F (8.6% of 
the entire sample). These profiles have very few participants (especially compared to the 
three main support profiles) and have opposition to onshore wind farms in common. The 
following sections will briefly discuss each of the profiles and their follow-up pathways; 
however, due to the limited sample, this will remain descriptive. The exact follow-up 
questions within each profile can also be found in Appendix 5.8. 
Profile D represents a very specific viewpoint where individuals oppose onshore but 
support offshore wind farms; this preference for offshore wind farms was only chosen by 
six participants. It could be hypothesised that actually more people would be expected to 
prefer offshore wind farms; however, it is likely that respondents who would normally 
prefer offshore wind farms over onshore wind farms because they are less visually intrusive 
could have expressed this viewpoint by choosing one of the other options available in the 
DP survey (i.e. prefer onshore wind farms out of sight). Nonetheless, respondents in profile D 
were asked a few follow-up questions to gauge their reasoning. Four respondents indicated 
preferring offshore wind farms because they are a better technology; onshore wind farms 
were seen as unreliable, inefficient and producing little electricity. Two participants 
indicated preferring offshore wind farm because they are less visually intrusive than 
onshore wind farms. 
Profile E (14 respondents) also represents a preference for offshore wind farms although 
in this case offshore wind farms are explicitly preferred out of sight. Interestingly, when 
asked in which areas wind farms would be acceptable, some people indicated acceptance in 
remote areas and industrial areas which suggests that perhaps opposition on onshore wind 
farms is not necessarily universal. Furthermore, it was thought most interesting to ask 
participants in this profile whether they prefer offshore wind farms because they can be 
placed truly out of sight and away from people. Ten out of the 14 people agreed with this 
viewpoint and only four people cited other reasons.  These comments highlighted multiple 
concerns with regard to wind farms, e.g. ―sight is only one problem of onshore, have noise, 
flicker, and damage to the environment during install and after (concrete in the ground).‖ 
As previously discussed, profile F is the main opposition profile in which respondents 
oppose both onshore and offshore wind farms; therefore these individuals are likely to 
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have a fundamental opposition to wind energy. 4.6% of the sample (or 23 respondents) 
were classified in this profile. Although the follow-up questions intended to gain insight 
into reasons for opposition, they are limited. Firstly, respondents are likely to oppose wind 
farms for many reasons. Secondly, opposition to wind farms has been quite stigmatised 
(e.g. when caricatured by the media and others as a ‗NIMBY attitude‘) and it is possible 
that people may not be entirely honest about their reasons for disliking wind energy.  
Again the number of respondents is small but the majority (14) indicated that they oppose 
wind farms because of economic reasons. Of these, all 14 said that wind farms are never 
going to be cheap enough to be worth it. Six out of 23 respondents indicated opposition 
due to impacts of wind farms. The follow-up revealed mostly concern over wildlife and 
environmental impacts. Two respondents objected because of visual concerns and one 
objected due to the technology being unreliable. Although this indicated a variety of 
reasons for disliking wind farms (with economic feasibility concerns as most important), it 
is more likely that these respondents dislike wind farms for a many different reasons. It 
should also be noted that most of these respondents also evaluate wind farms negatively in 
terms of their visual appearance. In fact 21/23 participants in profile F chose the wind farms 
look ugly option in the aesthetics question at the end of the pathways. This will be examined 
further in the next sections. Nonetheless, respondents in profile F are likely to dislike wind 
farms overall for a mixture of reasons, and therefore would also oppose them at a local 
level. 
Finally, respondents in profiles E and F were asked a question regarding the use of wind 
farms to tackle CC. The numbers are too small for much analysis but the responses were 
quite varied, with most respondents indicating that ―there are better, alternative ways to 
address CC‖ or not believing in CC in the first place.  
9.3.8 Profiles (g), (h) and (i) 
These three profiles were not expected to attract a lot of respondents as explained 
previously, and indeed no one chose profile (i) (support onshore out of sight but oppose 
offshore wind farms). Follow-up questions were therefore not designed specifically, but 
instead respondents were simply asked to indicate why they chose these options using 
open-ended questions.  
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Two respondents classified in profile (h) indicating that they support onshore but oppose 
offshore wind farms. Although both individuals left comments, one of them did not make 
sense. The second respondent however did explain their viewpoint, indicating a very 
specific opinion that is not normally found (although this does not rule out that more 
people would hold this viewpoint if they were prompted to evaluate specific aspects of 
wind farms). She supported onshore wind farms because she feels ―that onshore wind 
farm is the best place to put them‖, while offshore would be unsuitable because ―it would 
be too unstable (and) the weather is too unpredictable‖. 
Profile (g) did attract some respondents, similar to Profile D and E, this represents quite 
specific viewpoints; in this case onshore wind farms are supported and offshore wind 
farms are preferred out of sight. Of the 16 respondents in this profile, not all provided 
clear comments as to their reasons for choosing this option. It is therefore unclear whether 
some individuals actually hold this viewpoint or whether they did not understand the 
question and/or did not take the survey seriously. Of those that did provide reasons for 
their support and opposition, the comments again reveal quite specific ideas about the 
application of wind energy. For example one individual supported onshore wind farms 
because ―they are pleasant to look at and make me consider ways I can reduce my carbon 
footprint‖. On the other hand she said about offshore wind farms: ―they are beneficial but 
I don‘t like them spoiling the sea view.‖ (All comments are summaries in the Appendix 
9.3.)  
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9.4  General attitudes towards wind farms 
After respondents answered the decision-pathway questions, they also answered questions 
further examining their attitudes to wind farms in general. This section will provide the 
results of the analysis and compare them to previous findings in this chapter. 
9.4.1 Overall feelings towards wind farms 
First, respondents were asked how they would summarise their overall opinions about 
wind farms. The distribution of responses is displayed in Table 9.9. Over half (56.5%) 
indicated feeling positive about wind farms, however 18.7% also expressed some concerns 
and around 13.8% felt that they would prefer wind farms not to be placed near their home. 
Although the latter could be a form of NIMBYism, this must be interpreted cautiously 
because no information about motives and actual behaviour is known. 
Table 9.9 
―Going back to the original question whether you generally support or oppose the use of 
wind farms in the UK, which of the following options best describes your overall 
viewpoint?‖ (N=499) 
I don't feel very positive about wind farms and generally oppose their use 6.7% 
I am not sure about wind farms, and would need more information 4.4% 
I generally feel positive about wind farms but would prefer them not being placed 
near where I live 
13.8% 
I feel positive about wind farms but I also have concerns about some aspects of 
their use 
18.2% 
I feel positive about wind farms and generally support their use 56.5% 
 
A chi-square test was conducted to examine differences between the main support profiles 
A, B and C (Appendix 9.4; χ2(6)=152.42, p<0.001, Cramer‘s V= 0.418, p<0.001). It 
becomes evident that individuals in profile A (support onshore and offshore) were more 
likely to say they support wind farm use and less likely to chose any of the other options. 
On the other hand profile B respondents (support onshore, offshore out of sight) were 
more likely to say that they are not sure about wind farms suggesting that these 
respondents have still not fully made up their minds. Finally, respondents in profile C 
(support onshore and offshore out of sight) were less likely to support wind farms and 
more likely to also have concerns about wind farms, or prefer if they were not placed near 
where they live. These results are entirely in line with profile characteristics, where profile 
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A may represent a strong positive position towards wind farms and the other two profiles 
displaying more ambivalence/uncertainty. 
Profiles D, E and F had too few respondents to do a similar kind of analysis, but looking at 
the distribution of responses, these are also in line with previous findings, especially 
because profile F respondents mostly indicated not feeling very positive about wind farms 
and generally opposing their use (22/23 respondents). 
 9.4.2  Strength of opinions 
A question about the strength of opinions was included because it was hypothesised that 
general attitudes about wind farms may be quite unstable, and therefore less likely to 
translate into behaviour (Petty & Krosnick, 1995). This provided respondents with the 
opportunity to express how strongly they feel about the issues they had just engaged with. 
Indeed the majority of people felt that their opinions are not very strong and that they may 
change (Table 9.10). This is especially important considering that the specific factors of a 
local development are likely to play a large role in causing and directing such a possible 
change in attitudes. On the other hand, 32.5% of respondents felt that they had strong 
opinions about wind farms. It seems likely that those with strong opinions are people that 
either strongly support or oppose wind farms (profile A and F possibly) or people with 
very specific viewpoints. 
Indeed, a chi-square test between strength of opinion and overall evaluation of wind farms 
shows that individuals who did not feel very positive about wind farms (oppose) and those 
that felt generally very positive about wind farms (support) tended to report having 
stronger opinions. On the other hand, individuals who said that they have weaker opinions 
(that are subject to change) were more likely to support wind farms but also have concerns 
about them (Appendix 9.5; χ2(8)=105.4, p<0.001, Cramer‘s V= 0.330, p<0.001).  
 
Table 9.10 
―How would you best describe the strength of your opinion about wind farms?‖ (N=499) 
I don't really care whether wind farms are build or not 3.0% 
I don't know enough about wind farms to have strong opinions 18.0% 
I have opinions but they are not very strong and may change 46.5% 
I have strong opinions about wind farms 32.5% 
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An analysis comparing responses between the main support profiles (A, B and C) 
confirmed this finding (Appendix 9.6; χ2(4)=62.978, p<0.001, Cramer‘s V= 0.273, 
p<0.001). Respondents in profile A were more likely to have strong opinions and profiles 
B and C were less likely. Profile C respondents were also more likely to say that they don‘t 
know enough to have strong opinions. Again, profiles D, E and F had few respondents 
within them but the response distribution shows that especially profile F (oppose both 
onshore and offshore) respondents tended to have strong opinions (18/23 respondents). 
From this question, it should be evident that the majority or people are likely to be 
influenced by further information or other factors (e.g. trust) when thinking about the use 
of wind farms in a specific context. Respondents might feel they need more information 
(who provides the information will be of importance etc.) and/or their opinions and 
attitudes are not well defined yet, which means they are open to change. To understand 
this further, more research would be needed, although some of the planning literature has 
already thoroughly examined the influence of various factors at a local level (Devine-
Wright, 2011d). In order to examine how attitudes may change, a different approach or 
method may be of use e.g. informed-choice questionnaire (De Best-Waldhober et al., 
2009). In this method, people could be provided with further or more specific information 
about a particular project and asked to evaluate various aspects of it (e.g. environmental 
impacts, visual impacts, size and type of wind farm etc.) and how these would affect their 
opinions. 
9.4.3 Aesthetics of wind farms 
A question regarding aesthetic evaluations was included because the visual aspect of wind 
farms has been named as one of the most important factors when it comes to support or 
opposition of wind farms at a local level (Table 9.11; Wolsink, 2007b). In addition, 
aesthetics evaluation were an important predictor for support and opposition of a wind 
farm in your area in the Cardiff survey 
 
Overall, more people thought wind farms look nice (27.9%) than ugly (11.8%), however a 
similar percentage of respondents said they would put up with them (despite their visual 
nature, 24.2%) and that they could get used to the way they look (28.3%). This is 
interesting because it indicates that although a large percentage of people supported wind 
farms, this does not necessarily translate into positive aesthetic evaluations. So perhaps, at 
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least at the general level, the visual component of wind farms may not be a determining 
factor of opposition/support. On the other hand, less people opposed wind farms 
generally than thought they are ugly or at least unpleasant to look at; however, this may 
change depending on the particular circumstances of each wind farm. For example, wind 
farms may be more acceptable and seen as less ugly in industrial areas, but seen as 
especially unpleasant and disrupting in the countryside (Wolsink, 2007b). In addition, the 
word ―wind farm‖ can mean different things to people and hence visual evaluations might 
change with aspects of a wind farm; for example people are more likely to prefer wind 
farms where turbines are clustered rather than scattered across a wide area (Sustainable 
Energy Ireland, 2003). This must be kept in mind when interpreting these results. 
Table 9.11 
―What best describes your viewpoint about how wind farms look?‖ (N=499) 
‗I think they look quite ugly' 11.8% 
'I don't think wind turbines look very nice but I would put up 
with them because they have many benefits' 
24.2% 
'I don't really notice or care' 7.8% 
'You can get used to the way wind turbines look' 28.3% 
'I think they look nice' 27.9% 
 
Considering that the visual nature of wind farms played a large part in separating 
respondents into profiles (i.e. by including an out of sight option), this question should have 
a straightforward relationship with the profiles. Indeed, a chi-square analysis shows that 
individuals in profile A were more likely to say wind farms look nice and less likely to say 
wind farms look ugly (Appendix 9.7; χ2(8)=94.795, p<0.001, Cramer‘s V= 0.329, p<0.001). 
On the other hand, Profile C respondents were less likely to say that wind farms look nice, 
instead they were more likely to say that wind farms look ugly or that they would put up 
with them because of their benefits. 
Profile F is the main opposition profile and a follow-up question revealed that most people 
dislike wind farms for economic reasons; however, this question showed that the majority 
in profile F also found wind farms ugly (21/23 respondents). 
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9.4.4 Reaction if a wind farm was planned within 5 miles of your home 
Respondents were also asked to indicate their most likely reaction if a wind farm was 
proposed near their home. Table 9.12 displays these results. The majority of respondents 
said they are most likely to do nothing (32.3%) and about a quarter (25.7%) would support 
the development by signing a petition.  A much smaller percentage would actively take part 
in the planning process supporting the wind farm (11.0%). Overall the percentage of 
support is higher than those that say they would oppose. Whether this actually reflects how 
a local planning process would play out however is highly questionable. Firstly, 17.0% of 
respondents also indicated that they would need more information, which corresponds to 
other findings in this survey. For example, many people reported feeling unsure (e.g. 
support but with concerns) and that their opinions may be subject to change. Secondly, 
previous findings have shown that people‘s support for wind farms generally may be 
subject to change depending on the particular circumstances. 
Table 9.12 
―If a wind farm was planned near where you live (within 5 miles of your home), which one 
of the following options best describes your most likely reaction?‖ (N=499) 
I would participate in the planning process opposed to  the wind farm 5.4% 
I would sign a petition opposing the wind farm, but not much more than that 8.6% 
I would most likely do nothing 32.3% 
I would sign a petition supporting the wind farm, but not much more than that 25.7% 
I would participate in the planning process supporting the wind farm 11.0% 
I would need more information to decide whether I would support or oppose the 
wind farm 
17.0% 
 
Indeed, a chi-square test between strength of opinion and reaction to a nearby 
development reveals that those with strong opinions were much more likely to actively 
participate in the planning process for both support and opposition groups (Appendix 9.8; 
χ2(10)=9.270, p<0.001, Cramer‘s V= 0.305, p<0.001). Those with strong opinions were 
also less likely to indicate doing nothing. This was directly reversed for respondents who 
indicate not knowing enough to have strong opinions or having opinions that may change (e.g. these 
individuals were less likely to participate supporting or opposing the development and were 
more likely to do nothing). 
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Furthermore, Profile A respondents were more likely to support a local wind farm and 
were less likely to oppose or to need more information. For profile B respondents this was 
reversed as they were less likely to support wind farms and more likely to indicate needing 
more information to make up their minds. Profile C respondents were more likely to 
oppose a local wind farm than the other profiles (Appendix 9.9; χ2(10)=71.389, p<0.001, 
Cramer‘s V= 0.288, p<0.001). Again, this shows that participants in profile A were very 
favourable towards wind farms without many concerns; however profiles B and C were 
different. Although supportive in principle, these respondents were less sure and therefore 
general support may be less likely to translate into support at a local level. As would be 
expected (although numbers are too small for analysis) the majority of respondents in 
profile D, E and F would oppose a local wind farm (29/43 respondents). 
9.4.5 Summary and additional comments about wind farms (by respondents) 
The previous sections have provided a lot of detailed information that was available 
through the DP survey on public attitudes towards onshore and offshore wind farms. It 
was successful in analysing general support for wind farms in more detail and has shown 
that there is a majority that generally is very positive, but that there are also a substantial 
number of people who deviate from this. The visual character of wind farms was, as 
hypothesised, very important; however, respondents especially in profile B and C also 
seemed unsure about their opinions. This was consistent across different findings (e.g. 
Profile B respondents had weaker attitudes, and were less sure about their reaction to a 
wind farm nearby etc.; Profile C respondents were more likely to oppose wind farms in 
their area). The follow-up questions have also shown that detailed viewpoints can emerge 
even at quite a general, hypothetical level of evaluation (acceptability). 
A final line of analysis comes from the comments people left after they completed all 
questions on wind farms. 81 respondents (out of 499) left a wide range of comments. 
Some respondents clearly discussed their views on using wind farms in the UK, and others 
just provided views on (e.g.) the way wind farms look. The analysis also showed that these 
comments tied in nicely with the discussions around wind energy in the P1 interviews (see 
section 7.3.4) and hence were analysed using a similar coding structure (see Appendix 
9.10).  
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Chi-square analysis found that individuals who left comment were more likely to oppose 
onshore43 wind farms (χ2(2)=19.151, p<0.001., Cramer‘s V= 0.196, p<0.001) and did 
therefore not differ across main support profiles A, B and C (χ2(2)=2.836, n.s.). In 
addition, these respondents were more likely to be older (particularly over 65; 
χ2(5)=22.938, p<0.001., Cramer‘s V= 0.214, p<0.001) had strong opinions (χ2(2)=25.339, 
p<0.001., Cramer‘s V= 0.1229, p<0.001) and evaluated wind farms as looking ugly 
(χ2(4)=25.019, p<0.001., Cramer‘s V= 0.224, p<0.001). Finally, respondents who 
commented were also (somewhat) more likely to actively oppose a local development 
and less likely to do nothing (χ2(5)=19.169, p<0.01., Cramer‘s V= 0.196, p<0.01). 
Even though both positive and negative general evaluations of wind farms were provided 
in the comments, individuals who left comments were more likely to be opposed and in 
fact most respondents discussed their negative view of the technology itself (e.g. ―I have 
yet to be convinced as to how effective and productive they will be in the long-term‖; ―I 
oppose them because they can never be economic‖). This is in line with the findings from 
the DP questions in previous sections of this chapter, where respondents who opposed 
(mostly onshore wind) indicated doing so because of concerns of cost-effectiveness and 
feasibility.  
Also consistent with previous findings in this thesis, people‘s spontaneous visual 
evaluations of wind farms were quite even split between positive and negative evaluations 
(―I think they look beautiful.‖  vs. ―They are ugly.‖) Opinions on using wind energy in the 
UK also provided some interesting insight. Although some respondents stated their 
support (or opposition) to the use of wind farms, many comments did not indicate strong 
favourability but rather the viewpoint that wind farms were ―necessary‖ for the future 
energy mix (hardly a very positive response). Importantly, many respondents used the 
opportunity to provide comments to highlight ‗conditions‘ or ‗concerns‘ about using (and 
mostly siting) of wind farms. Whereas some stated clear conditions, other simply suggested 
what they thought were suitable locations for wind farms.  
The analysis of the comments therefore provides a good opportunity to discuss the idea of 
conditional support further (also see section 7.4.1). Perhaps the most important conclusion 
to be drawn from this is that many individuals (in the survey) have reservations about wind 
                                               
43 The equivalent analysis with offshore wind farm opinions did not reach significance, but also had one cell 
which had less than the expected count of 5 (4.1; Field, 2009). 
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farms which they can articulate even when the specifics of a project are unknown. These 
reservations range from more fundamental questions about the technology (which perhaps 
are likely to be linked to more fundamental, unchangeable opposition) to concerns over 
local impacts (which would likely depend on the specific situation/development). A lot of 
the examples of possible conditional support also mentioned the siting and location of 
wind farms, with some people having very clear ideas of where wind farms would or would 
not be suitable. For example, ―I think the use of wind power is great but I feel very 
strongly that they should not be in rural or coastal areas where they spoil the landscape‖ is 
an example of a clear and quite strong condition, likely to lead to opposition; whereas 
others provided less defined and perhaps more flexible conditions, e.g. ―Care needs to be 
taken on where they are sited‖. Noise was also mentioned quite frequently, but similar to 
the interviews, often people did not have personal experience but indicated that this would 
be a definite condition upon their support (e.g. ―My only concern is the noise produced.‖) 
Conditional support is more difficult to measure and identify in quantitative surveys, which 
will be further discussed in the concluding chapter.  However the DP survey has provided 
some indication of the type of attitudes expressed in the comments. For example, a 
number of people who were classified in the support profiles also indicated having some 
concerns about wind farms (usually around local impacts) but perhaps due to the design of 
the method, a significant number of people indicated preferring onshore (and even 
offshore) wind farms to be out of sight. Visual evaluations clearly do play an important role 
not only because the turbines might be judged as ―ugly‖, but if they are visible they might 
also change the nature of a place and a symbolic change of the purpose of a place (e.g. 
from a rural, idyllic place to an industrial one; Devine-Wright & Howes, 2010; Woods, 
2003). It is therefore too simplistic to conclude that a majority of people support wind 
farms in principle and only a small minority oppose them in general, when in fact already at 
a general level people can articulate much more nuanced opinions; or, if such detailed 
opinions are not yet constructed, people are aware of their uncertainty and the possibility 
of changing their attitudes. Before advancing these conclusions further and bringing 
together the findings of all research phases fully (chapter 10); a secondary aim of P3 was to 
compare responses on the DP questions in relation to beliefs about CC and ES. 
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9.5 Beliefs about climate change and energy security 
The DP survey also included questions to measure beliefs about CC and ES. Most of these 
are direct replications from the P2 Cardiff survey. The role for CC and ES beliefs was less 
of a focus in this research phase than in the previous one; however, some key comparisons 
can be made. The following sections will briefly summarise the current sample‘s beliefs 
around CC and ES and wind energy in general and then go on to examine differences 
between the wind farm attitude profiles.  
9.5.1 Differences in beliefs about climate change, energy security, and wind 
energy favourability 
The responses to the CC, ES and energy favourability questions are presented in full in 
Appendix 9.11-9.13.  
9.5.1.1 Perceptions of climate change 
The DP survey sample believed in CC less than both the Cardiff sample  (z = 3.267, p < 
0.001) and the national sample in Spence et al. (2010b; z = 2.951, p < 0.01). Only 71% said 
they believe in CC, 13% said they do not believe in CC, and 15% did not know. The 
number of people that did not believe in CC is actually quite similar to that in Spence et al. 
(15%; z = 1.122, p > 0.05) however in this case, more people also said they do not know (z 
= -6.590, p < 0.001).  
When asked about the causes of CC, the majority believed it is caused by both natural and 
human causes. However, when comparing this to the Cardiff findings more people 
believed in natural causes (19.6% in the DP survey compared to 12.2% in the Cardiff 
survey; z = -3.236, p < 0.01). Similarly, less people believed that human activity is mainly 
or entirely the cause; 26.0% in the DP survey vs. 35.6% in the Cardiff survey (z = 3.315, p 
< 0.001). 
Concern for CC was measured in the same way as in the Cardiff survey. Respondents were 
asked to indicate how concerned, anxious or worried they felt about CC. Again, concern 
was higher than anxiousness or worry; 66.0% were very or fairly concerned, but only 
37.3% were very or fairly anxious and a third (33.3%) worried a great deal or a fair amount. 
The three items produced a reliable scale (Cronbach‘s α=0.90), which will be used in 
further analysis. Overall, respondents in the DP survey (M=2.37, SD=0.720) seemed to be 
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less concerned than respondents in the Cardiff survey (M=2.60, SD= 0.756) which is in 
line with the findings about belief in CC, (t(1007)=. 5.008, p< 0.001). 
The same five statements that made up the CC scepticism scale (Cronbach‘s α=0.82) in the 
Cardiff survey were also included in the DP survey. One additional item was also used 
which measured trust in climate scientists, which was particularly relevant at the time of 
data collection due to the ongoing controversy around the UEA emails and IPCC revisions 
regarding predictions of glacier melting. The DP sample was more sceptical (M=3.17 
SD=0.80) than the previous Cardiff sample (M=2.87, SD=0.869), which is in line with the 
finding that respondents also indicated less concern about CC, (t(998.084)=-5.692, p< 
0.001).  
9.5.1.2 Energy security concern 
ES concern (Cronbach‘s α=0.90) was also measured in the same way as in the Cardiff 
survey. The DP sample was, on average, fairly concerned about ES (M=3.12, SD=0.531) 
which is comparable to that in the Cardiff survey (M=3.19, SD=0.501; z(461,507)= -1.915, 
n.s.). Examining the individual items that make up the ES scale (Appendix 9.12), it seems 
that the DP sample was less concerned than the Cardiff sample (e.g. 83% of respondents 
in the DP survey were very of fairly concerned about depending on other countries, 
compared to 88% in the Cardiff survey; z = 2.269, p<0.05), although a similar pattern 
emerges. For example, respondents were most concerned about fuel prices being high and 
least concerned about terrorist attacks on energy infrastructure. However, upon closer analysis, 
the average (mean) concern for each item is very similar across both surveys. Instead, the 
difference is in the number of people who chose the don‟t know option. In the DP sample, 
between 2-4% more respondents indicated not knowing compare to the Cardiff survey. 
This is highest for the item on terrorist attacks (9%) and another country cutting off the UK‟s energy 
supply (9%). This probably occurred because respondents find it difficult to judge the 
likelihood of these events occurring. 
9.5.1.3 Wind energy favourability 
On average the sample was favourable towards wind energy in general, with 78.8% of 
respondents indicating favourable or very favourable views towards wind energy. This is 
comparable to the 81.5% found in the Cardiff survey (z = 1.081, p>0.05). Again, 
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renewables44 (M= 1.16 SD=0.67) were viewed more favourably than both nuclear power 
(M=0.16 SD=1.16) and fossil fuels (M=-0.08 SD=0.81) as would be expected, (Friedman‘s 
ANOVA, χ2(2)= 280.657, p<0.001)45. 
9.5.1.4 Differences in values 
Values were measured using Stern et al.‘s (1998) classification of altruistic (Cronbach‘s α = 
0.77), biospheric (Cronbach‘s α = 0.89)and egoistic value orientations (Cronbach‘s α = 
0.65), however upon analysis these did not differentiate between the three main support 
profiles A, B and C (F(6,789)= 1.659, n.s.). This is in line with the finding that respondents 
in these profiles (the majority) all support wind farms ‗in principle‘ or on a quite abstract 
level. However some differences were found when analysing support and oppose positions 
for both onshore wind farms (Manova; F(6, 908)= 4.613, p<0.001) and offshore wind 
farms (Manova; F(6, 988)= 5.605, p<0.001). 
Regarding onshore wind farms, respondents who indicated opposition also displayed lower 
altruistic values than both the support groups (support and support but prefer out of sight; 
F(2, 496)= 8.841, p<0.001). In line with this, the opposition group was also lower on 
biospheric values compared to the support group (F(2, 496)= 3.240, p<0.05). No 
significant difference was found for egoistic values (F(2, 496)= 3.061, n.s.). 
For offshore wind farms, a perhaps more interesting picture emerged. Here supporters of 
offshore wind farms indicated higher altruistic values than both the support out of sight 
and oppose groups (F(2, 496)= 9.290, p<0.001). In addition, those respondents supporting 
offshore wind farms out of sight indicated higher egoistic values than overall supporters of 
offshore wind farms (F(2, 496)= 8.260, p<0.001). No significant differences were found 
for biospheric values (F(2, 496)= 1.135, n.s.) 
These results are in line with findings in the Cardiff survey where supporters of a wind 
farm nearby were more concerned about climate change than the other groups (neither 
support nor oppose and oppose). Concerns about the environment and global concerns 
like climate change require ascribing importance to values that go beyond our own self-
                                               
44 As in P2, renewable44 (Cronbach‘s α= 0.85) and fossil fuel (Cronbach‘s α= 0.77) scales were produced (see 
Appendix 9.13 for principle component analysis). 
45Follow-up tests - Wilcoxon Signed Ranks Test with Bonferroni corrections: Renewables vs. Fossil fuels, 
(z(41,341)=-15.633, p<0.001); Renewables vs. Nuclear, (z(74, 291))=-12.396, p<0.001); Fossil fuels vs. 
Nuclear, (z(172,214))=-2.409, n.s.). 
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interests, i.e. altruistic and biospheric values.  Indeed supporters of wind farms seem to 
subscribe more importance to these value orientations than those with less supportive 
positions. 
9.5.1.5 Onshore and offshore wind farm support and opposition 
The differences between support, support but prefer out of sight and oppose groups were analysed 
for both onshore and offshore wind farms. Unsurprisingly, those that support wind farms 
are also more favourable towards wind energy compared to individuals who support wind 
farms out of sight and who oppose wind farms (in fact all three groups were significantly 
different for both onshore and offshore wind farms; see Figure 9.8 and Appendix 9.14 for 
descriptive and inferential statistics). 
Figure 9.8. Mean wind energy favourability (-2 = very unfavourable to +2 = very 
favourable) compared across support, support out of sight and opposition to both onshore 
and offshore wind farms (all differences significant). Error bars represent ±1 standard 
deviation. 
In terms of belief in CC, individuals who opposed onshore wind farms were less likely to 
believe in CC; individuals who supported wind farms were more likely to believe in CC; and 
those that supported wind farms out of sight were more likely to say they do not know 
whether CC is happening (χ2(4)=39.934, p<0.001, Cramer‘s V = 0.200, p<0.001; Appendix 
9.15 for contingency table). In line with this, the opposition group was significantly less 
concerned about CC and significantly more sceptical than both support groups.  ES 
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concern did not differ for any of the groups. (All descriptive and inferential statistics are 
presented in Appendix 9.16). These results are in line with limited previous research that is 
available (Spence et al., 2010a), and provide a picture where supporters of wind farms 
(perhaps strong, unconditional support) are more concerned about CC, focusing on the 
wider picture for the need of wind energy; whereas a minority of individuals oppose wind 
farms fundamentally, which may be associated with other beliefs questioning the existence 
of CC. Finally, within all these measures there is a substantial percentage of people who 
may have much less defined and weaker attitudes towards these issues, being unsure about 
both CC and wind farm use. 
9.5.1.6 Profiles A, B and C – support for wind farms 
Looking at support for wind farms in more detail, the support profiles also differed on a 
number of other beliefs, supporting the previous point. A chi-square test reveals that the 
support profiles differed in their belief that CC is happening, (χ2(4)= 27.893, p<0.001; 
Cramer‘s V = 0.178, p< 0.001). Examining the contingency table (and standardized 
residuals, Table 9.13), this significant difference seems to be driven by the fact that 
respondents in profile C were less likely to believe in CC and more likely to say they don‟t 
know; as well as respondents in profile A being less likely to say they don‘t know whether 
CC is happening. 
When analysing CC concern, respondents from profile A were more concerned than 
respondents from Profile B. (The profiles however did not differ in terms of CC 
scepticism.) Regarding ES concern, profile B respondents were less concerned than profile 
C respondents (Figure 9.9, and Appendix 9.17 for full descriptive and inferential statistics). 
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Table 9.13 
Contingency table for wind farm support profiles (A, B, C) and belief in climate change. 
 Profilea  
Belief in climate change A B C Total 
Yes Count 204 57 61 322 
% within climate 
change belief 
63.4% 17.7% 18.9% 100.0% 
% within profiles 80.0% 76.0% 56.5% 73.5% 
% of total 46.6% 13.0% 13.9% 73.5% 
Standardised Residual 1.2 .3 -2.1  
      
No Count 27 9 15 51 
% within climate 
change belief 
52.9% 17.6% 29.4% 100.0% 
% within profiles 10.6% 12.0% 13.9% 11.6% 
% of total 6.2% 2.1% 3.4% 11.6% 
Standardised Residual -.5 .1 .7  
      
I don‟t 
know 
Count 24 9 32 65 
% within climate 
change belief 
36.9% 13.8% 49.2% 100.0% 
% within profiles 9.4% 12.0% 29.6% 14.8% 
% of total 5.5% 2.1% 7.3% 14.8% 
Standardised Residual -2.3 -.6 4.0  
      
Total Count 255 75 108 438 
% within climate 
change belief 
58.2% 17.1% 24.7% 100.0% 
% within profiles 100.0% 100.0% 100.0% 100.0% 
% of total 58.2% 17.1% 24.7% 100.0% 
aProfile A = support both onshore and offshore wind farms, Profile B = support offshore wind farms and 
onshore wind farms out of sight, Profile C = support both onshore and offshore wind farms out of sight. 
 
Figure 9.9. Mean climate change and energy security concern (0=not at all concerned to 4 = very 
concerned) for the main wind farm support profiles. A = support onshore and offshore wind 
farms, B = support onshore out of sight, support offshore, C = support both onshore and 
offshore out of sight. Error bars represent ±1 standard deviation. 
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Perhaps unsurprisingly, the profile groups also differed in terms of their wind favourability 
ratings, where those most supporting of wind farms (Profile A) were more favourable 
toward wind energy in general than respondents who preferred wind farms to be out of 
sight (Profile C). In addition, profile B was also more favourable than Profile C (Profiles A 
and B did not differ). Therefore, wind energy favourability was significantly lower in profile 
C than the favourability found for profiles A and B. This is an important distinction 
showing that even within general support for wind farms; differences in overall wind 
favourability can be found (see Appendix 9.18 for inferential statistics). 
Figure 9.10. Mean wind energy favourability (-2 = very unfavourable to +2 = very favourable) for 
the main three wind farm support profiles. A = support onshore and offshore wind farms, B = 
support onshore out of sight, support offshore, C = support both onshore and offshore out of 
sight. Error bars represent ±1 standard deviation. 
The results, again, show quite an unclear picture when it comes to the relationship between 
CC and ES concerns and wind farm acceptability. It could perhaps be concluded that 
Profile A represents quite strong and certain support for wind farms, which may be 
motivated by the understanding and concern for wider issues around CC and/or future 
energy supply. Profile B (and its pathways), on the other hand, may represent individuals 
who have less defined beliefs (about CC, ES and wind farm use), and who are unsure or 
unable to decide at this general level (e.g. because they do not want to, or because they feel 
uninformed). For profile C, where wind farms are preferred out of sight, this may also be 
true, however wind farms were quite clearly seen as an aesthetic detriment (also reflected in 
lower wind energy favourability generally). The fact that profile C respondents were more 
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supporting wind farms (section 9.3.6.1). However, two things must be kept in mind when 
interpreting these findings. First, the question in section 9.3.6.1 (―most important reason 
for support‖) is vague and does not account for multiple motivations or the fact that 
people may find it difficult to articulate why they support wind energy. Second, the 
majority of respondents in profile C actually indicated supporting wind farms because they 
are clean, non-polluting and good for the environment, a rather vague answer option evoking 
general environmental values which may not necessarily translate into more specific beliefs 
about CC. In the phase 1 interviews, this was also evident, where people would often 
discuss the relationship between nature and humans, rather than specific reasons around 
CC when talking about benefits of wind energy or renewables. 
9.6  Conclusions 
Overall, the DP method was successful in showing that general opinions about wind farms 
can and should be broken down further, rather than focusing solely on support and 
opposition. If given the opportunity, people reveal more specific viewpoints about wind 
farms and conditional support is evident. For example, a significant amount of 
respondents specified that they prefer wind farms being placed out of sight, particularly 
onshore wind farms. Some respondents also indicated that they do have some concerns 
about wind farms (if asked) even though they had already indicated support for wind 
farms. Also as predicted, respondents were more favourable towards offshore than 
onshore wind farms. Keeping this in mind, the majority of people also indicated that their 
opinions are not very strong and may be subject to change.  
Of particular interest within this research phase was to examine support for wind farms in 
more detail. Combing findings from the profiles and pathways as well as the results from 
the additional wind farm questions allowed for some further insights. Although the main 
support profiles did not vary in terms of value orientations, differences emerged when 
analysing some of the follow-up questions in the DP survey. Profile A respondents 
indicated accepting wind farms without many concerns (although some concerns did exist); 
whereas profile B respondents were more hesitant, while concerns in profile C 
predominantly focused on the aesthetic evaluation of wind farms.  
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In addition, profile C respondents were more likely to have concerns about wind farms, 
think they are ugly, and would not like them near their home. Interestingly, profile C 
respondents were also less favourable towards wind energy in general than the other two 
attitudinal profiles. In the case of profile B, it seems that even though respondents were 
favourable towards wind energy (comparable to profile A) and support wind farms 
generally, they would prefer onshore wind farms to be out of sight. Particularly important 
is the finding that these respondents seemed much more unsure about their opinions, 
indicating weaker attitudes and more uncertainty. On the other hand, these respondents 
might be less willing to provide clear opinions at this general level; e.g. their reaction to a 
nearby wind farm is unclear because not enough relevant information is available. This is in 
direct contrast to profile A (still a majority), where respondents were positive and 
favourable towards wind energy and wind farms. These respondents were also more likely 
to indicate strong opinions, and were more likely to evaluate wind farms as nice-looking as 
well as support them near their home.  
It should be evident then that profile B, and certainly profile C respondents, are likely to be 
influenced by much more specific factors relating to a particular development/site, which 
the local literature has already extensively examined (evaluation of place, type and nature of 
participation, attitude of developer etc; Devine-Wright, 2011d; Ellis et al., 2007). Of course 
there is no guarantee that profile A respondents would not adversely react to a local wind 
farm, especially because conditional support may not become apparent until actually 
confronted with a development; however, the findings in this chapter should be able to 
provide a better link between more general attitudes as found in surveys and more specific 
findings from case studies. This will be drawn out further in the final chapter, discussing 
specific implications for existing literature and policy. 
Finally, reasons for support and opposition are often difficult to examine, particularly 
because people can support wind farms for multiple reasons, and such support is often 
vague and ill-defined. For example, the interviews in P1 have shown that most participants 
discussed positives around renewables in terms of general environmental and ‗for-the-
future‘ benefits. The findings in this final research phase were also mixed, especially 
regarding the role for CC and ES beliefs. They do however suggest that supporters of wind 
farms (e.g. most respondents in profile A, and probably those with strong, unconditional 
support) were most concerned about wider environmental and energy issues including 
reducing carbon emissions and securing supplies for the future. Profile B and C 
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respondents were perhaps less clear about their support for wind farms, which is not too 
surprising considering these individuals were not very sure about their attitudes towards 
wind farms in the first place (e.g. profile B) and were likely to have mixed feelings (e.g. 
support but also concerns, profile C). Overall most ―supporters‖ of wind farms (in one 
form or another) agree that wind energy is a good and positive thing but this does not 
necessarily mean wind farms are acceptable in all circumstances. Although this should not 
be a surprising finding, the decision-pathway method (and additional questions) has 
managed to measure some of these more complex opinions and allowed analysis of other 
related issues (e.g. attitude strength).  
This method has also been quite a novel way of measuring attitudes to wind farms and is 
perhaps part of an emerging line of methodological enquiries particularly suited (and 
adaptable) to evaluating the acceptability of controversial and/or low-salience (energy) 
issues. Having been quite an exploratory approach there is also room for further work, 
particularly for the use of longitudinal studies tracking attitudes before, during and after a 
wind farm/RE development proposal (including general attitudes, strength of opinion, 
aesthetic evaluations etc). It might also be interesting to present participants with a 
hypothetical wind farm proposal and ask them to evaluate various aspects separately. This 
could then reveal specific factors that may make a development acceptable or 
unacceptable. Particularly in reference to visual evaluations of wind farms, the DP survey 
method would be able to vary important aspects of a hypothetical wind farm and allow 
participants to respond to these changes. For example key parameters that may be changed 
include size and height of turbines, number of turbines, clustering of turbines, and 
landscape type (Sustainable Energy Ireland, 2003). This would also partially overcome one 
of the limitations of this method; namely that if someone has very specific viewpoints 
about wind farms, he/she might find it difficult to answer the pathway questions (limited 
answer choices). On the other hand, if someone has never thought much about wind farms 
before, the more detailed questions in the pathways might also be quite difficult to answer.  
Use of the DP technique prompted question construction that was thought-through and 
heavily dependent on existing literature and previous findings. Overall the method was 
suitable but is likely to need refining because it was still difficult to create ways of 
understanding people‘s reasons for support/opposition or specific viewpoints. This 
highlights the careful balance that these more innovative methods need to navigate. 
Understanding how people arrive at a decision can be tracked in a survey by asking the 
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right questions, but to really understand their thought processes, qualitative work is 
needed. This is especially true for energy issues where most people have very ill-defined 
views and may find it difficult to articulate these (also see chapter 7, interview analysis). On 
the other hand, distinguishing between support for onshore and offshore wind farms (and 
including an ‗out of sight‘ option) is relatively easy and proved very useful. The general 
wind farm questions (strength of opinion, reaction nearby etc.) also proved particularly 
valuable in distinguishing between different types of attitudes with regards to support for 
wind farms (including possible conditional support as identified by the comments). 
Together these have helped to understand the range of attitudes that can exist and how 
these may relate to opinions and reactions found at a local level. 
The final chapter will now discuss the main findings and arguments presented within this 
thesis. It serves to discuss and tie together the main conclusions of the research phases, 
drawing out implications for existing literature and policy in the process. 
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Chapter 10 FURTHER DISCUSSION, 
CONCLUSIONS AND 
IMPLICATIONS      
                                           
 
10.1  Introduction 
This final chapter draws out the main conclusions from the three research phases, and by 
doing so discusses implications for the wider literature around public perceptions of RE. 
Although the interviews and Cardiff survey investigated perceptions and attitudes towards 
a range of different RETs, wind farms attitudes are discussed in particular. The assumption 
of widespread support (towards RE/wind energy) is challenged and alternative 
explanations and ideas are discussed. Key strengths and contributions are then highlighted 
and future avenues for research suggested. 
10.2 Addressing the research aims and drawing out implications 
10.2.1  Setting the scene 
Existing research on public attitudes towards RE can be divided into two strands. Survey 
research of public attitudes at the general level has consistently shown widespread approval 
of RE in general as well as for specific technologies, especially wind and solar energy (e.g. 
McGowan & Sauter, 2005). However, these large-scale surveys have not fully explored 
the nature and complexity of perceptions (although some limited qualitative work is 
available; Barker & Riddington, 2003; London Renewables, 2003; Leggett & Finlay, 2001).  
Research on a more local level has been much more innovative and insightful. This 
includes case studies of individual renewable projects (mainly wind farms although others 
exist as well) and also investigates how the public is involved in the planning process 
(Devine-Wright, 2011c; Haggett, 2009). The literature has attempted to investigate the 
discrepancy between high general support and low success at the local level. This planning 
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literature has made some excellent contributions to understanding why opposition occurs, 
including a move away from the traditional NIMBY concept to more inclusive approaches 
examining the role for place attachment, trust, and institutional factors (e.g. Burningham et 
al., 2006; Devine-Wright, 2009, Haggett, 2008). Recent studies have also moved away from 
explaining opposition and instead focused on responses at a local level (Walker et al., 2011). 
From this literature it seems there has been much focus on explaining opposition and 
much less on understanding and explaining widespread support. In addition, such 
‗support‘ should not be assumed to be synonymous with strong support (and unchangeable 
attitudes). Indeed, it has been argued that the support found in opinion polls is often not 
critically assessed or analysed; this is problematic considering the potential importance 
ascribed to surveys by policymakers and stakeholders (McGowan & Sauter, 2005). In 
addition, Aitken (2010a) argues that the assumption that a large majority supports 
developments like wind farms, has led to opposition being framed as irrational, deviant and 
something to be overcome. This results in ineffective and unfair local engagement; if those 
that oppose are irrational and deviant, their opinions are not taken seriously. Equally, 
subjective knowledge and local experiences are not taken into consideration, restricting 
open dialogue between developers, planners and publics/communities. 
More recently, theoretical explanations for this discrepancy between general and 
local attitudes, or “social gap”, have also been put forward, although few empirical 
studies have investigated these directly. For example, Bell et al. (2005) propose a possible 
role for qualified support; and Wolsink (2007a) suggests that a majority of people may 
change their minds as a result of institutional factors (e.g. perception of the planning 
process). The research in this thesis has provided some further insights, particularly 
discussing the nature of support for wind farms, which have implications for 
understanding this social gap. The assumption that support is high or widespread is 
challenged. 
10.2.2 Perceptions of renewable energy, support for wind farms and the social gap  
From this analysis of the extant literature, the first and main aim of this thesis was to 
investigate public understanding and perceptions of RE and RETs, in particular 
examining attitudes from a variety of perspectives to reveal complexities and 
nuances in opinions. A particular focus on “support” was utilised with the aim of 
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providing further insight into explaining the difference and relationship between 
general and more specific beliefs. The research in this thesis consisted of three research 
phases. Phase 1 and 2 (interviews and Cardiff survey) investigated public perceptions 
towards RE as a concept and as individual technologies, whereas P3 focused solely on 
attitudes towards wind farms to test more specific hypotheses. In addition, two central 
themes that have helped guide the research in this thesis refer to the importance of 
appropriate methodology and acknowledging complexity: 
1. This includes a discussion on what it means to measure public opinion and engage 
the public in decision-making, and critically analysing the assumptions one makes 
about opinions measured in surveys. The use of mixed and more innovative methods was 
thought likely to provide a new perspective to the examination of public perception 
of RE, and to highlight areas in which previous methods may have not adequately 
presented public opinion. 
2. The importance of recognising complexity and different perspectives was also highlighted. 
This thesis argues that complexity inherent in RE and its framings demands a more 
comprehensive and inclusive approach when investigating public perceptions. This 
includes examining RE as concept, as individual technologies (and their 
complexities) as well as the context.  Although this thesis did not use a specific case 
study, the findings have important implications for the local literature. 
The interviews revealed that the general concept of “renewable energy” is very abstract, 
informed by broad values about nature and the environment as well as prominent 
technological examples (most importantly wind). In the Cardiff survey RE was found to be 
associated with very positive feelings (affect) although a minority also had neutral or 
negative feelings. It is also important to note that, although respondents felt very positive 
about RE, both the interviews and the Cardiff survey found that people are able to 
distinguish between ideal and realistic notions (i.e. a majority of respondents did not think 
it is realistic that RE will contribute a lot to the energy mix in the future; the interviews 
revealed that this may be because the technology is perceived to be underdeveloped or 
problematic in terms of intermittency). This is an important distinction, one that has not 
often been recognised in relation to public attitudes towards RE in general.  
Nonetheless it is important to note that the findings in this thesis are entirely in line with 
findings from previous surveys which show that people have generally very favourable and 
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positive attitudes towards renewable energy. However, this thesis goes further to discuss 
why this might be and what this support is like. In addition, the following sections will 
show that the general support for specific technologies can be broken down further in 
meaningful ways.  
At an abstract level, the general and overall evaluation of renewables is mostly, if not very, 
favourable which could be summarised (rather vaguely) as ―renewable energy is a good 
thing‖. Construal level theory has provided theoretical insight into the difference between 
such an abstract notion and more concrete evaluations, which may explain the difference 
between principle and practical support (see chapter 7 in particular; Trope & Liberman, 
2003). This has also led to a discussion around mental representation of exemplars; for 
example a ―wind farm‖ can be construed in many different ways which can lead to a 
diverse range of responses across participants and contexts (Lord & Lepper, 1999). 
Considering the findings from all three research phases, one further line of enquiry that is 
relevant to understanding and explaining the high support for RETs comes from research 
on truisms (or values as truisms more specifically; Maio & Olsen, 1998; Maio, 2002). 
This is relevant particularly because many people possess a positive or favourable attitude 
towards RE but also seem to lack cognitive arguments supporting this attitude, i.e. 
participants found it difficult to provide advantages of RE and instead relied on very 
general and broad values and notions to explain their position. Rarely were multiple and 
concrete reasons for support mentioned. Therefore it could be said that, like truisms, the 
positive attitude towards RE is widely shared and rarely questions at an abstract, higher-
level of construal (McGuire, 1964; Bernard, Maio & Olsen, 2003). Cognitive support for 
this attitude is scarce and instead it seems to be primarily supported by strong positive 
affect or feelings (as found in the Cardiff survey, chapter 8). The abstract nature of this 
position also makes it more susceptible to change in context when more information 
becomes available and arguments from both sides are presented. At such an abstract level 
it is perhaps possible that mental representations of ‗renewable energy‘ are difficult to 
define and instead RE is symbolic for a wider change and future vision rather than a 
concrete technological manifestation.  
Research on values as truisms also shows that when people analyse or generate reasons for 
a position, this causes change in these values (or positions) if they lack knowledge about 
the attitude object (Maio, 2002). It could be said that when thinking about, e.g. your 
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attitude about the use of wind farms, knowledge is lacking because it is a very low-salient 
issue (may not have thought about it much) and because little is known about the context.  
Hence this would predict that at a local level, the attitude-behaviour relationship may be 
quite weak and responses in a specific context cannot always be predicted by overall 
attitudes. In addition, arguments FOR the use of a wind farm usually focus on global 
benefits (CC mitigation) whereas the costs are played out at the local level; hence the cost-
benefit discrepancy further complicates this picture. Although a particular case study was 
not analysed as part of this thesis, the interview method in particular was designed to probe 
participants further, getting them to think about their positions in more detail. This 
allowed for a closer examination of more complex opinions beyond general favourability. 
Analysing specific renewable energy technologies, in line with the finding that wind 
energy is the most used example when people are asked to discuss RE, wind energy 
favourability was correlated quite substantially with general RE affect (in the Cardiff 
survey). This also highlights how perceptions of biomass markedly differ from wind energy 
and other RETs. Biomass only had a weak relationship with overall RE affect; indeed, both 
the interviews and the Cardiff survey consistently found that biomass may be 
psychologically quite different. Not only is it associated with a lot of uncertainty because it 
is a very complex technology, but it also shares properties with fossil fuels (e.g. burning of 
material) and its ‗renewable‘ properties are hidden (an understanding of the carbon cycle is 
necessary). Perceptions of other RETs were in line with previous findings. Solar energy 
was consistently viewed as the most positive technology (across general and specific 
measures in the survey). In the interviews, few risks were perceived and negatives revolved 
around the cost and feasibility of solar, two issues that may become especially important 
for the uptake of this technology (Caird et al., 2008). Water or marine technologies were 
also viewed positively although concerns over impacts on the environment and local 
community also featured, partly because these technologies are often considered on a large 
scale. Due to the low visibility or novel nature of these technologies, participants often 
speculated or wondered about aspects of it rather than having concrete opinions. On the 
other hand, wind energy was by far the most well-known, controversial and discussed 
technology; findings around public perceptions of wind energy will be discussed in more 
detail in turn.  
239 
 
10.2.2.1   Closing the “social gap” and challenging assumptions about support: insights from the current 
research 
This section will draw out some of the main conclusions from the research findings in 
relation to the ―social gap‖ identified by Bell et al. (2005; widespread support at a general 
level and increased opposition at a local level). A conclusion of this thesis is that the 
assumption of widespread support is problematic and stems mainly from the utilisation of 
a sole research method (i.e. opinion polls).  
As the literature review in Chapter 4 has discussed, both Bell et al. (2005) and Wolsink 
(2007a) have provided explicit explanations for the differences between support for wind 
energy found in surveys and resistance at a local level. Besides a possible role for 
NIMBYism (individual gap), Bell et al. also suggest that qualified support might be of 
importance (i.e. if qualifications are not met, this may lead to opposition at a local level) 
and a possible role for a democratic-deficit where opposition groups are overrepresented 
in the planning process. In addition to NIMBYism and fundamental opposition to wind 
energy, Wolsink also argues that resistance can be explained by conditional support (mainly 
driven by aesthetic evaluations of a project). In addition, he posits that some people might 
change their support for wind farms in general to opposition at a local level due to 
institutional factors (e.g. trust and nature of engagement). Much of this research has been 
done in relation to wind energy; however, it also has relevance for other emerging 
technologies. 
Although this research did not explicitly set out to test these theoretical ideas, the current 
findings can provide additional insights and advance these discussions linking general and 
more local/specific attitudes. Particularly, it is argued that ‗support‘ has not been 
adequately evaluated or analysed in previous work (for example conditional support would 
not normally be uncovered in traditional surveys). Therefore we do not actually know 
much about this so called ‗high support‘. Three main observations can be made from the 
current research findings: 
First, analysing the content of attitudes and perceptions provides additional insight. 
This thesis has shown that, even at a general (hypothetical) level, people can have more 
complex or specific viewpoints than previous surveys would suggest. Therefore grouping 
people into support or oppose categories can actually be quite misleading. Complexity and 
more nuanced views were particularly evident in the qualitative phase of research when 
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participants were asked to discuss their views in more detail (and also in the last research 
phase on wind farm perception). In this case, methodological considerations were critical 
in order to allow more complex viewpoints to become apparent. 
As chapter 7 has shown, participants were able to discuss both positive and negative 
aspects of RETs, with negative evaluations being mainly prominent for particular 
manifestations of a technology (wind energy vs. wind turbine) and/or a specific 
development (e.g. the Severn Barrage). Extended discussions were especially evident for 
better known technologies that participants could relate to, including particular forms of 
biomass, wind farms, and solar panels; whereas the discussion of marine technologies and 
lesser known applications of biomass were discussed in much more hypothetical and 
speculative terms. Nonetheless, the interviews showed that participants evaluated both 
positive and negative aspects of a technology, ascribing importance to different aspects, 
and to some extent acknowledging that there is a difference between principled evaluations 
and the actual practicalities of it. For some participants, it was evident that they were 
constructing and refining their opinions through the discussions (see e.g. Lichtenstein & 
Slovic, 2006; Siegrist, 2010).  
Perhaps the best example to illustrate the importance of adequately analysing the content 
of attitudes is that of qualified or conditional support. Although the idea of qualified 
support perhaps appears quite straightforward, in practice it is difficult to measure directly. 
Nonetheless, some examples of qualified support were evident in the P1 interviews and the 
additional comments in the DP survey. Qualifications were primarily voiced in relation to 
particular technologies, and/or a particular use (e.g. energy crops). This is in line with 
negative aspects of a technology only becoming apparent at a more concrete level, rather 
than a more general hypothetical level (Trope et al., 2007). Specific qualified support in 
relation to wind farms and their implications will be discussed further in the next section.  
Therefore it has been shown that support or favourability for renewables can be qualified 
or more complex if people are given the opportunity to express these; however, it is 
perhaps of even greater importance to consider the nature of attitudes, alongside their 
content. Therefore this second point asks what ―support‖ for RE or wind energy is actually 
like.  In simple terms this seems quite obvious; support and high favourability found in 
surveys is unlikely to be strong and unchangeable for the majority of people. This thesis 
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has therefore also presented a discussion around uncertainty, low-salience and attitude 
strength relevant to public evaluations of RETs. 
In the interviews, this was most evident around biomass, but other technologies were also 
discussed in uncertain ways (e.g. by wondering about impacts). Uncertainty was expressed 
when the participant thought they knew very little, and/or the hypothetical nature of the 
task made it impractical to provide more specific judgements because the information was 
not available. Therefore, uncertainty may actually turn into qualified support at a later 
stage. The uncertainty surrounding biomass and tidal energy was also evident in the Cardiff 
survey as many respondents opted for the middle response on the scale for the more 
specific questions about aspects of that technology. It could also be argued that the 
difference between responses to the favourability and in your area questions represents 
uncertainty, especially for those respondents that changed from a ―favourable‖ response to 
a ―neither support nor oppose‖ response – indicating that at a local level other factors may 
start to play a role which cannot be evaluated at this general level (without any further 
information).  
Perhaps the most explicit measure of attitude strength was included in the DP survey 
around wind farms, where a majority of the respondents clearly did not have strong (self-
reported) opinions about wind farms. The nature of attitudes and particularly the 
uncertain, seemingly weak nature of views have important implications for explaining the 
discrepancy between general and local responses to RE developments. People with less 
‗strong‘ attitudes (e.g. due to uncertainly or low involvement) are less likely to take part in 
the planning process which could potentially lead to the democratic-deficit described by 
Bell et al. (2005); however, it is also possible that when confronted with a local 
development these attitudes may become stronger and more defined (e.g. due to personal 
relevance; Ajzen, 2001). 
Finally, explicitly acknowledging that different perspectives can lead to differing and 
divergent viewpoints also helped understand why there is a discrepancy between general 
support and more specific (or local) beliefs.  
Different perspectives can mean many things; in this case the most obvious distinction is 
the difference between RE as a concept, as individual technologies, as particular types of 
technologies, and as technologies in context. However, construal level theory (Trope et al., 
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2007) also highlights other dimensions which may influence evaluations, e.g. time (now or 
later), distance (near or far), and hypotheticality (real or hypothetical). While the research in 
this thesis did not address all of these dimensions, (although future experimental work 
could look into manipulating these factors and investigating their effects in a more 
systematic way) it did draw out differences in opinion with regards to different perspectives 
of RE and RETs. 
In P1, positive evaluation of RE as a concept and as individual technologies very much 
related to broader values around the environment, future supply (sustainability), and how 
humans should interact with nature. At this higher level of construal, evaluations are based 
on more abstract or central values (Trope & Liberman, 2003). Uncertainty (e.g. due to 
unknown information about locality) has also been shown to lead to a higher reliance of 
affective rather than cognitive (analytical) processing (e.g. overall gut feeling, affect 
heuristic; Slovic et al., 2004). Negative evaluations or perceived risks were therefore much 
more specific to a particular technology and/or development because the closer one is to 
the evaluative object, more concrete, and pragmatic concern as well as more specific goals 
will become salient (lower-level construal focusing on practicality and specific risks; Trope 
& Liberman, 2003). To some extent this was also evident in the Cardiff survey, for 
example RE was overwhelmingly associated with positive feelings, and wind energy was 
evaluated very favourably. However differences became evident the more specific the 
questions were. Wind farms in your area received less support than overall favourability 
would perhaps predict, and finally visual evaluations of wind farms were far from uniform 
(which was also evident in the DP survey). However, this does not exclusively mean that 
global issues (e.g. climate change) cannot motivate people at a local level; indeed strong 
supporters are often driven by a higher than average concern over CC and future 
sustainability (Warren et al., 2005).  
Throughout P1 and P2, some of the most interesting and in-depth findings related to wind 
energy and wind farm attitudes, which should not be surprising because wind energy is to 
date the most utilised RET in the UK. Hence people are likely to be more aware of general 
discourses around them, including the fact that siting decisions are often very 
controversial. Therefore, this thesis focused more on wind energy than some of the other 
technologies, especially during the third research phase. The following section will discuss 
the findings around wind farms in more detail and in relation to the previous arguments, 
drawing out the most important implications of this research.  
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10.2.3 A specific focus on attitudes towards wind energy/farms 
Wind energy featured as a prominent example of renewable energy for most participants; 
therefore it was also associated with positive affect around RE. As the previous section has 
discussed, any negative evaluations of wind energy were thought of mostly in terms of 
implementation of wind farms, although concerns about technological effectiveness were 
also voiced. In fact, the DP survey indicated that individuals who fundamentally oppose 
wind farms do so, at least partly, because of objections to the technology and its economic 
feasibility. 
Throughout the analysis it became evident that generally a minority oppose and support 
wind farms strongly and in their area. Generally, views in between these two positions are 
more complex, both in terms of the content of attitudes (e.g. qualification) and their nature 
(uncertain, unable to decide). 
Conducting a third research phase focusing on wind farms allowed for more specific 
hypotheses to be tested particularly with regards to support for wind farms. Without 
reiterating the findings from the previous chapter, the method allowed for a more fine-
grained analysis, particularly showing the difference between onshore and offshore wind 
and the potential importance of visual evaluations as a decisive factor. The distribution of 
responses was as expected with the majority supporting wind farms, although many also 
preferred wind farms to be out of sight. Of particular interest were the responses by 
individuals in the main support profiles. These revealed differences with regards to 
additional concerns, reaction to a local development, and critically, strength of opinion. An 
interpretation of the main findings from this and the previous two research phases are 
summarised in Figure 10.1, which provides a useful guide for further discussions (and the 
drawing out of implications) in relation to responses at the local level.  
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Figure 10.1. Attitudes towards wind farm use in the UK – from strong support to 
fundamental opposition. Main research insights from the three research phases.  
(WE = wind energy; WFs = wind farms; CC = climate change; ES = Energy Security.)  
10.2.3.1    Strong support, strong opposition 
As Figure 10.1 indicates, a minority of people tend to strongly support and a minority 
fundamentally oppose the use of wind farms in the UK. Those that fundamentally oppose 
wind farms often indicated this to be because they do not think wind farms are effective 
(poor technology, costly) especially in comparison to other alternatives. However, at the 
same time these individuals were also less concerned about CC (and less likely to believe in 
CC in the first place) and evaluated wind farms as ugly. Strong supporters, on the other 
hand, were very favourable about wind energy and thought wind farms are a good idea 
(e.g. because they are way of getting energy that is sustainable and environmentally-
friendly); strong supporters also did not voice any specific concerns about the technology 
(or thought these were not detrimental). In addition, they were more concerned about 
wider issues such as CC and ES and evaluate wind farms as aesthetically pleasing. These 
findings are underlined by value differences which distinguished between those who 
support and oppose wind farms in the DP survey (lower altruistic and biospheric values 
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reported by people who also indicated opposing wind farms). However, differences in 
these values were not found for the three main support profiles, indicating that differences 
between these positions must be accounted for by more immediate and contextual 
concerns. In fact more nuanced viewpoints may exist if probed, but these may also be 
quite unstable attitudes. Nonetheless, these findings further support the notion that a 
minority fundamentally and clearly oppose wind farms, whereas differences among the 
majority of supporters should not be taken for granted and instead require careful and 
further analysis.  
Surveys (including in this thesis) consistently show that about 10-15% of people 
fundamentally oppose wind farms (DECC, 2009a; McGowan & Sauter, 2005), but it is 
more difficult to say the same for strong supporters. In the Cardiff survey about 16% 
indicated strongly supporting a wind farm if it was proposed in their area (hypothetically). 
In the DP survey, 11% said they would participate in the planning process supporting a 
local wind farm and a further 25.7% would sign a petition in support. On the other hand, 
just over 50% of respondents were classified into profile A, the most supportive position 
in the DP survey, although this is still quite a broad classification. When interpreting these 
percentages, it must also be kept in mind that respondents are being asked to provide 
hypothetical behavioural intentions.  
The people in-between these two positions (strong support and and opposition) are however 
of much more interest because their specific attitudes and responses at a local level depend 
on various other factors. Although generally speaking ‗supportive‘, their views cannot be 
compared to those in the strong support group. As argued previously, this is where 
qualified support and attitudinal strength play an important role when examining general 
opinions of wind farms. It is also important to point out that by no means should all ‗in-
betweeners‘ be classified into a single group that stands separate from strong support and 
opposition. Instead, they represent a diverse set of viewpoints, which may be more difficult 
to classify and measure at a general attitudinal level, but deserve additional attention. 
10.2.3.2    Qualified support and conditions 
Analysing a possible role for conditional support towards wind energy it becomes evident 
that conditions ranged from very specific (therefore more likely to oppose at local level) to 
more general (undefined) conditions. Such attitudes are not usually measured in traditional 
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surveys and can perhaps be compared to the idea of ―reluctant acceptance‖ identified in 
research around public perceptions of nuclear power (Pidgeon et al., 2008). In the case of 
nuclear power, opposition should not necessarily be viewed as unchangeable because when 
framed in a certain way (e.g. low-carbon), respondents ―reluctantly accepted‖ the use of 
nuclear in the energy mix. For wind farms the opposite appears to be the case; support 
should not be viewed as entirely unchangeable because conditions can mean that certain 
circumstances or framings will make a wind farm development unacceptable. These 
positions are not ordinarily captured in traditional surveys and hence can easily be 
overlooked by grouping participants into more general categories (i.e. support/oppose; 
Bell et al., 2005). 
In the current research, some qualified support was evident throughout the interviews (and 
comments in the DP survey) because participants were free to provide more specific 
opinions (not constrained by response options). Conditions related to the visual nature of 
wind farms, but also other aspects (e.g. noise or wildlife). Although it is more difficult to 
measure qualified support in a quantitative way, 42% of respondents agreed that wind 
energy should only be used offshore or in remote areas in the Cardiff survey, a suggestion 
often articulated by participants in the qualitative data as well. The problem with 
identifying and measuring prevalence of qualified support is that it can take on many forms 
and it may only emerge at a specific time point (e.g. when a local development is 
proposed). In addition, individuals might not be aware of their conditional support until 
faced with an actual decision. Nevertheless, even at this more general level, a variety of 
conditions seemed to be evident. Some of the comments in the DP survey revealed quite 
strict conditions (e.g. ―as long as they are not near residential areas‖) and it is perhaps fair 
to say that individuals who hold such strict conditions are much more likely to oppose at a 
local level because the conditions are unlikely to be met in most circumstances. In contrast, 
other conditions were much less well-defined, perhaps due to inexperience or not yet fully-
formed attitudes on the part of the participant. For example, respondents mentioned that 
noise would be unacceptable, but they did not know whether wind farms actually made a 
noise. The current research has therefore certainly shown that conditional support has an 
important place in explaining people‘s attitudes towards RETs, but, as previously said, 
evaluating the prevalence and nature of this support proves more difficult. 
It is also important to note that NIMBYism should not be viewed as a very strict type of 
―condition‖ (i.e. support but not near me) because qualified support does not assume self-
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interest (conditions apply to all developments). The role for actual NIMBYism in the 
current research was also limited as far as it is possible to tell, which is in line with other 
empirical findings (Whitmarsh et al., 2011). Only very few people openly expressed this 
attitude. To provide some quantitative indications, 13.8% of respondents in the DP survey 
said they support wind farms but would prefer them not placed near their home. Of course 
such a question does not include any information about motivations behind such a 
response and it does not mean people will actively oppose a local development. 
In relation to the discussion around qualified support, Wolsink (2007b) has argued that 
conditions attached to local support are mainly concerned with the visual character of wind 
turbines. He posits that support at the local level is particularly dependent on the type of 
landscape in which the project is proposed, with industrial landscapes being least 
problematic and other natural (and rural) landscapes being most objectionable. His 
argument aligns to some extent with and is advanced by studies that stress the importance 
of place attachment and the symbolic meaning of place, which accounts for people‘s 
emotional attachments to a particular ―place‖ (Devine-Wright & Howes, 2010; McLachlan, 
2010a). Scenic, rural and natural places are likely to be deemed more important than 
existing industrial or built-up sites; however, this should not be assumed. The Sustainable 
Energy Ireland study (2003) found that the characteristics of wind turbines and farms were 
more important in determining acceptance of a hypothetical wind farm than landscape 
type. From the existing literature it seems clear that the visual character of wind farms is 
very important however interactions between wind farm characteristics and landscape 
types (including cultural and personal attachment) are often unclear until a specific project 
is proposed, it is at this point where conditionals upon support may emerge.  
Although this thesis did not set out to test the exact importance of visual evaluations of 
wind farms, these did seem to play a prominent role throughout all three research phases, 
which is consistent with this literature. Aesthetic evaluations of wind turbines attracted 
some of the most diverse responses from ―they are ugly‖ to ―they are beautiful‖. The last 
research phase also used people‘s preferences with regards to visual evaluations to split 
support into three attitudinal profiles. Indeed, over 21% of respondents specified 
preferring (both onshore and offshore) wind farms out of sight; as well as indicating that 
this was their main concern about wind farms. 
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In addition, the DP survey has shown that respondents were more supportive of offshore 
wind farms than onshore wind farms, but this difference was not large and should be 
interpreted with caution. It is often assumed (e.g. in policy; e.g. Toke, 2011) that placing 
wind farms offshore will attract less attention in terms of public acceptability, but this and 
previous research calls this into question. Coastal areas can be especially meaningful to 
people, which may lead to especially strong (and specific) attitudes on the part of affected 
residents/users (Haggett, 2011; Ladenburg, 2010). 
Finally, the Cardiff survey also found that individuals who fundamentally oppose wind 
farms in their area were less positive about wind energy in general, as well as viewing wind 
farms as an aesthetic detriment. Perhaps more importantly, individuals who neither support 
nor oppose a local wind farm (e.g. unsure, undecided) were less convinced of the benefits of 
wind energy and evaluated wind farms as less visually pleasing than individuals who support 
a wind farm in their area. This leads on to the next point. 
10.2.3.3    „Uncertain‟ attitudes and wind farms as a necessity 
Apart from qualified support or expressed concerns in addition to supportive positions, 
the current research has also shown that people can say they support wind farms but still 
remain unconvinced by the technology itself (e.g. understand the need for future supply of 
energy but is wind effective/the best option?). In addition, individuals might generally say 
they support wind farms and agree that they are necessary but find them less than desirable 
at the same time (necessary e.g. for future supply reasons; undesirable e.g. because they 
look ugly). Individuals with such a predisposition may therefore have a much lower 
tolerance for local disadvantages and more readily express opposition at a local level if the 
circumstances are not right (e.g. disadvantages at local level easily outweigh possible 
benefits at global level; perceived unfair treatment of local community by developers; 
Burningham et al., 2006; Devine-Wright, 2005a). In the DP survey this was evident with 
profile C respondents (supportive of wind farms but prefer them out of sight) reporting 
lower wind farm favourability overall than supporters in profiles A and B (Profile C was 
also more likely to oppose a local wind farm in the same survey and more likely to think 
wind farms are ugly). Yet, in a traditional survey the majority of respondents would 
probably have been classified as favourable towards wind energy. 
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In contrast, some participants might be characterised more by their uncertain (less strong) 
attitudes rather than having strict conditions and concerns over the technology. 
Uncertainty may play a role both because people do not know enough and generally 
haven‘t formed their attitudes fully, or because they feel they do not have enough 
information to make up their mind (e.g. uncertainty due to lack of specific information). 
These individuals are likely to have less defined conditions but are more susceptible to 
situational and institutional factors (flexible or undefined attitudes). This was evident in the 
DP survey where profile B respondents were more likely to say they needed more 
information before being able to say how they would react to a local development. Overall, 
the DP survey showed that only 32.5% of respondents self-report strong opinions about 
wind farms (both supporting and opposing), with a large majority (46.5%) instead 
acknowledging that their opinions may change. This finding should not be overlooked, but 
rather critically analysed to understand how this may relate to responses at a local level. 
10.2.3.4    Specific policy implications 
The arguments presented in this thesis are not only relevant to the academic literature but 
have important implications for policy and practitioners. Generally speaking, traditional 
surveys will group respondents into support or oppose/favourable and unfavourable 
categories with some specific questions providing more insight; e.g. by including in your area 
questions; looking at strong support vs. support vs. neither oppose nor support. The 
findings in this thesis suggest that even at a general attitudinal level much more nuanced 
views can emerge. It is not argued that support for RE or wind energy is not high, but 
rather that we can critically question what this means. In essence the social gap does exist, 
but in reality the picture is more complex. Accounting for more nuanced opinions 
including expressed concerns and conditions alongside support, and uncertain and 
undefined attitudes begins to ‗close‘ this gap by providing a link between general attitudes 
and the more specific beliefs and responses found in local studies. 
For example, in accordance with theories about attitude strength, individuals with strong 
attitudes are less likely to change their minds (across contexts and time) and hence high 
consistency between attitudes and behaviour would be expected (Petty et al., 1995). The 
same could be said about individuals who may not strongly support a wind farm in their 
local area but who have strict conditions on placing wind farms. These people are also 
likely to act in accordance with their expressed attitudes (i.e. support only if condition is 
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met). On the other hand, ‗weaker‘ attitudes are more susceptible to change and therefore 
less consistent with behaviour (Petty et al., 1995). Unlike strong attitudes, individuals with 
uncertain or ambivalent opinions46 are also more likely to be influenced by other factors 
that operate at the local level. These influences can be multiple and specific to a case study 
as Devine-Wright (2011d; p.320) notes: ―every wind farm or bioenergy project will differ in 
important ways, involving a different set of actors with different histories and capacities, in 
locations with differing psychological associations‖. 
Attitude strength can mean many things (e.g. involvement, ambivalence, importance) but 
the most salient in relation to renewables and wind farms was uncertainty. A distinction must 
however be made between individuals who express a lot of uncertainty due to a perceived 
lack of information (e.g. cannot provide a response until I know more about the specific 
case, it depends on local factors) and individuals who generally have undefined attitudes. In 
the case of wind energy, and energy issues in general, it is likely that some people have not 
thought about these topics at great length before and hence enter a process of preference 
construction when answering questions or discussing their views (therefore expressed 
preferences will also depend upon the elicitation method used; Lichtenstein & Slovic, 
2006). It would then be more appropriate to talk about emerging attitudes in these instances. 
In both cases this may lead to unstable attitudes and a weak attitude-behaviour 
relationship, where the actual response at a local level will be moderated by a host of 
variables, including institutional factors and specific aspects of a development (Aitken, 
2010a; Wolsink, 2007b). As more information becomes known about a project, those ‗in-
between‘ support and oppose positions (although overall supportive) are likely to define 
and strengthen their opinions and hence this is likely to lead to polarisation of attitudes at a 
local level. 
If conditions (pre-existing and emerging) or uncertainty are to be addressed, the role of 
information provision and communication must therefore be critically evaluated (Bell et al., 
2005). For example, information will be important for people to evaluate whether their 
conditions have been met and/or whether additional conditions emerge. The way this 
information is perceived and processed will therefore be of prime importance. Strong 
attitudes are also likely to bias information processing in favour of pre-existing beliefs, but 
weaker attitudes are more susceptible to other influences (Ajzen, 2001). As a result, 
                                               
46 Ambivalence may exist at a general attitudinal level if for example someone believes wind farms are good 
because they can help address climate change but simultaneously perceived wind farms to be an eyesore. 
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communicators must ask important questions about how information is presented (by 
whom and when), how specific risks are communicated and what role trust plays (see Bell 
et al., 2005). In addition, further research should examine what information people need 
and expect, and how they prefer to receive it. 
Consequently, support for (e.g.) wind farms should not be taken for granted as it can lead 
to assumptions that are ultimately unhelpful in informing meaningful public engagement. 
Instead diversity in views must be acknowledged and the planning process must be 
sensitive to, and provide a platform for, voicing and negotiating conditions and concerns. 
Most critically, as the local planning literature has identified, the current research also 
supports the argument that the goal of public engagement should not be ‗gaining trust‘, 
‗persuading people‘ or ‗overcoming opposition‘ (Aitken, 2010a). It would be much more 
useful to work with people, creating an open dialogue in which local publics can play an 
active role in siting decisions. Therefore, the current findings should not be taken as ‗bad 
news‘ (i.e. presumed high support for wind energy does not exist) but rather as an 
encouragement to investigate and account for these viewpoints, which can then hopefully 
lead to better and more widely accepted siting decisions (Dietz & Stern, 2008; Stirling, 
2008). Of course, truly listening to the public‘s concerns around wind farms and 
negotiating their uncertainties and conditionals may mean that decision-makers need to be 
prepared to alter their plans. Here, others have argued that the current planning system is 
however ill-equipped for this type of engagement (Barnett et al., 2010; Bell et al., 2005; 
Haggett, 2009). 
The conclusions about questioning support, accounting for additional concerns and 
conditions, and the role for uncertainties and emerging attitudes are not only relevant to 
debates around wind farms but other technologies as well. Particularly biomass has been 
shown to have some strict conditions attached to it (e.g. the use of energy crops) and 
uncertainty is high due to its conceptual complexity. Also, risk perceptions may play an 
even greater role for biomass than for wind farms (Upham, 2009). Finally, considering the 
ambitious targets set for RE development in the UK, public engagement and contact with 
these technologies are going to increase and change (Walker & Cass, 2007) and therefore 
public perceptions and responses will only increase in importance. Additionally, the 
findings not only relate to renewables but also provide valuable insights that should guide 
research around public perceptions and acceptability of other emerging, and especially 
controversial, technologies such as CCS (De Best-Waldhober et al., 2009). 
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10.2.4 Do climate change and energy security matter? 
The policy context (chapter 2) clearly frames the need for RE in terms of CC and ES goals 
(DECC, 2009c). The fact that people or groups opposing a local renewable project do not 
account for this wider picture (need) is often used to describe them as ―selfish‖ and not 
acting in the greater interest (Aitken, 2010a; Devine-Wright, 2005a). Hence, one of the 
main objectives of this thesis was to examine support for RE in more detail, understanding 
how the public perceives and evaluates renewables in relation to wider policy arguments 
around it. It was of interest whether the public subscribe to these arguments and whether 
they feature in discussions around RETs. 
At the general (attitudinal, higher-construal) level it would perhaps be expected that wider 
arguments around RE should be quite prominent. Construal level theory (Trope et al., 
2007) predicts that, at a higher level of construal, broader goals and values should guide 
evaluation. By this account, wind farms in general should be supported because they help 
reduce carbon emissions and secure energy supplies for the future. However, at a lower 
level of construal, when more concrete concerns become important, general environmental 
values may not be as salient and hence may have a less of an influence on responses.  
10.2.4.1    The role of climate change beliefs 
Although CC featured in the discussions around RE in the interviews, this was very ill-
defined and did not seem consistent across participants. Instead, more general ideas about 
pollution and the environment dominated. In addition, when CC was mentioned, this was 
often grouped together with broader ideas about sustainability and nature. However, just 
because participants did not explicitly discuss their views on RE and RETs in terms of CC, 
this does not mean CC beliefs cannot distinguish between different attitudinal positions. 
Consistent with previous findings and the hypothesis presented above, individuals who 
were more sceptical about CC were less likely to feel positive about RE in general and 
wanted to see it contributing less to the future energy mix compared to respondents who 
were more concerned about CC. It could be argued that this is in line with policy 
arguments, because if one rejects the idea of CC, there is less of an argument for RE. 
Particularly interesting was the finding that CC concern still predicted support for wind 
farms in your area even when more specific beliefs about wind farms were included in the 
analysis. This is in line with the previously discussed findings presented in Figure 10.1 
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where strong supporters are very concerned by CC and likely to be motivated by these 
concerns even at a more local level.  
It could therefore be assumed that those ‗in-between‘ support and oppose positions in 
Figure 10.1 may be less motivated by wider issues around CC and more concerned about 
local variables (i.e. where it is placed, what influence this has on the existing landscape; 
Devine-Wright & Howes, 2010). This is evident in findings from the DP survey where 
profile A respondents were more concerned about CC than profile B respondents, and 
profile C respondents were less likely to believe in CC than the others. Those less 
convinced about wind farms may also experience more ambiguity at a local level due to 
conflicts in values. For example, an individual may be concerned about both CC and the 
visual nature of the proposed turbine. Environmental values are therefore directly pitted 
against place attachment or landscape values. Individuals who strongly oppose or support 
wind farms are perhaps less likely to experience this ambiguity.  
This also has the implication that simply increasing people‘s environmental concern or 
understanding of CC is unlikely to make a difference in terms of local acceptability, 
because people are already concerned about the environment. However, in a competition 
with more salient landscape values, environmental values may lose out.  If policy makers 
want to increase acceptability of wind energy locally, increasing the rhetoric on the need 
for wind farms is unlikely to be effective – most people already think that RE is good for 
the future and the environment. In contrast, by emphasising the need for wind farms 
because of national or global concerns, this could be perceived as deemphasising or 
downplaying the importance of local factors (rather than listening and engaging with 
these), therefore further alienating affected publics. 
10.2.4.2    The role of energy security beliefs 
In contrast to CC, aspects of ES were clearly evident in the discussions around RE and 
RETs. In addition, profile A and B respondents (DP survey) seemed to prioritise ES 
concerns over environmental or CC concerns when asked what their main reason for 
supporting wind farms is. Therefore RE was favoured because, in contrast to FFs, it was 
seen as ‗for the future‘. On the whole many ES aspects were discussed but it also became 
clear that participants had not heard of the term and did not know much about its 
relationship with RE. Intermittency was occasionally mentioned as an RE disadvantage 
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showing that some participants were able to distinguish RE‘s contributions and limitations 
to ES. 
Measuring ES in a quantitative way proved more challenging being a relatively complex 
and unknown concept. In this thesis work, a novel measure of ES was developed (a 
version of which was subsequently used in another national survey; Spence et al., 2010b). 
Nevertheless, ES concern did not seem to explain RE attitudes in either the P2 or P3 
survey. Rather than coming to the conclusion that ES perceptions do not play a role in 
determining attitudes towards renewables, this thesis takes the view that perceptions of ES 
must be analysed in more detail and their measurement developed and refined further. 
Little research has examined these before, yet ES concerns are an important part in UK 
and international energy policy (DECC, 2009c). Starting to think through and analyse 
public perceptions of ES is consequently an additional contribution of this thesis. 
The Cardiff survey also allowed some analysis with regards to the interaction of CC and ES 
concerns (ES is a much less studied concept than CC). Although it might not be as salient 
as CC, many people were aware of the issues without naming it ―energy security‖. CC 
concerns also seemed much more defined (e.g. were not subject to an order effect, whereas 
ES concerns were affected by the order of questions). An exploratory question directly 
comparing ES and CC goals revealed a slight preference for ES, perhaps also reflected in 
the fact that concern for ES was on average higher than CC concern.  
There seems to be less argument over whether ES should be a concern or not, compared 
to CC which may be seeing increased scepticism over its importance. However, it also 
seems that participants often found it difficult to judge the likelihood of a perceived risk 
(e.g. when will oil run out? How likely is it that we will have regular power cuts in the next 
10 years?). Qualitative research would be of particular use to examine what the public 
understand by energy security, what the greatest perceived risks are, and why. The current 
finding that ES concern was relatively high suggests that any disruptions of ES would be 
deemed unacceptable for many people, perhaps even over and above CC concerns. Then it 
becomes interesting to understand who is perceived to have responsibility over ensuring 
continuous supplies. It could be hypothesised here that members of the public perceive 
little responsibility and control over ES aspects. 
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Accordingly, the measurement of ES concerns also needs further development and testing. 
Although reliable ES concern scales were produced in both the surveys, factor analysis 
showed differences in the two samples (see appendix 5.9). It is therefore important to 
further examine possible dimensions of ES perceptions and perhaps revisit different types 
of scales and items. In addition, any measurement of ES concern needs to address the issue 
of a high ―don‘t know‖ response, again advocating a mixed-method approach where 
qualitative work could provide a deeper insight into these issues. 
10.3  Contributions, future research and final conclusions 
This thesis has mainly engaged with the literature around public perception of RETs and 
wind farms in particular, therefore its main contribution lies here. The implications have 
been drawn out in the previous section and focus on questioning the validity of general 
attitudes usually found in opinion polls. From critically analysing the literature on public 
perceptions of RE and wind energy, it became evident that a lot of research had been done 
explaining opposition or responses at a local level, and very little emphasis had been put on 
the nature of general support (which is often taken for granted ). This assumption is 
evident throughout the academic literature, policy and practice (Aitken, 2010a). Therefore 
this thesis had the aim of analysing attitudes in more detail, particularly focusing on this 
support (e.g. what is it based on? What is it like? Do more nuanced opinions emerge?).  
One of the key conceptual strengths of this thesis is that it explicitly acknowledges 
complexity and evaluates perceptions at various levels and from various perspectives. This 
helps form an understanding of why these perceptions and attitudes may differ at various 
levels and thereby uncovers additional meaning. A further strength of this thesis is the 
methodological approach to investigating public perceptions; allowing for more 
meaningful and nuanced views to emerge, but also investigating relationships between 
these beliefs. This demonstrates that choice of methodological approach is an important 
consideration when investigating public acceptability of emerging, often low-salience, but 
controversial issues around energy in particular (also see section 10.3.2).  
10.3.1 Limitations and future avenues of research 
The current research was also exploratory in many respects; as a result there is scope to 
advance the findings further. Many suggestions for further research have already been 
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made throughout the discussion; however, two points deserve additional mention. The 
first suggestion relates to measuring actual behaviour (e.g. responses at a local level) and 
the second highlights the need for measuring the prevalence of qualified support and more 
specific viewpoints (including limitations of current samples). 
Arguably the greatest limitation of the current research is that no conclusions can be drawn 
about actual behaviour and therefore causality (e.g. between beliefs about CC and wind 
farm attitudes; role for strength of opinion on attitude-behaviour consistency). 
Investigating attitudes longitudinally and with the inclusion of a specific case study, 
opinions (both content and nature) could be tracked over time as the context becomes 
more specific and concrete (e.g. as information about a local proposal becomes known). 
Changes in attitudes could be recorded and reasons for changes investigated (e.g. to what 
extent does the prior visual evaluation of wind farms determine responses to a local wind 
farm proposal?). This could also more closely examine the relationship between attitudes at 
a general level and how they interact with moderators or mediators at a local level (e.g. how 
general attitudes influence and are played out in a specific context, including a possible role 
for more advanced statistical models investigating these relationships). Of course this 
would demand a very ambitious research commitment (e.g. see Lima, 2004; who 
conducted a longitudinal study with residents near an incinerator). 
The methods used in this chapter can be further utilised and refined as well as used to 
draw lessons for further quantitative research in this field (alongside qualitative methods). 
In particular future research should investigate the possibility of measuring the prevalence 
of qualified support. Conditions on support (whether strict or vague) have important 
implications and therefore it is critical to know how widespread such qualified support 
potentially is (at both general and local levels). Investigating prevalence levels of qualified 
support and the replication of other findings in this thesis (e.g. importance of aesthetic 
evaluation of wind farms, strength of opinions) would also be of use considering that the 
samples were overeducated in the current research, compared to the national population 
(although this was less of an issue in the very last research phase).  
In relation to sampling, future research could also investigate the difference between rural 
and urban samples. Retrospectively, such a question should have been included in the DP 
survey considering both the Cardiff survey and interviews were done using a 
predominantly ‗urban‘ sample. Rural samples may be more likely to have strong opinions 
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compared to urban samples because they may perceive greater personal relevance (e.g. city-
dwellers may perceive questions about wind farms to be irrelevant for themselves because 
such developments are unlikely to affect them.)  
Finally, as discussed previously, the DP survey has provided evidence that support for 
wind farms can be broken down further although there is scope to make this method 
simpler and therefore more usable in other contexts. In relation to wind farm acceptability, 
a DP-style survey would be useful because it could systematically vary aspects of 
hypothetical wind farms and explore public responses in this way. Examining the 
importance of visual and contextual characteristics in relation to wind farms seems 
particularly pertinent, and specifically the interaction between technological (e.g. scale, size 
etc.) and contextual factors (e.g. rural/urban, landscape type etc.). On the other hand, 
specific questions about onshore and offshore wind farms, aesthetic evaluations and 
strength of opinion can also be included in more traditional surveys and would enhance 
their findings. Therefore the final point of this thesis questions what it means to measure 
public opinion. 
10.3.2 Better methodologies to investigate and account for public opinion of 
controversial (energy) issues 
This thesis has demonstrated the need for a more critical approach to investigate public 
perception of renewables and wind farms in particular (including methodologically). 
Chapter 3 has discussed what it means to measure public opinion and engage the public in 
decisions around RE. This has come a long way from questioning the legitimacy of the 
deficit model of public understanding and critically assessing the knowledge-acceptance 
relationship, to recognising the importance of subjective knowledge and meaningful public 
engagement (Bauer et al., 2007).  Embedded within this are questions about how to elicit 
and measure public opinion.  
In addition, one cannot ignore the role of surveys. Importance is placed on them by policy-
makers, and other stakeholders to provide an indication of where the public stands on a 
particular issue (McGowan & Sauter, 2005). Findings from surveys are often incorporated 
into arguments around having a social mandate for action and public interest. And of 
course opinion polls are an easy way of finding out what the public thinks; to gain a 
‗representative view‘ which in theory should aid the democratic process (Stirling, 2008). 
258 
 
However, uncritical overreliance on such opinion polls can be problematic as the literature 
and the current findings have shown (Aitken, 2010a). 
We have a responsibility to accurately evaluate and critically assess public attitudes in this 
field to find out what the public thinks and so it can feed into democratic processes. Not 
only should qualitative methods be used in addition (even at general level) but quantitative 
methods must be utilised fully (e.g. by comparing responses and investigating relationships 
between beliefs). This does not have to be as complex as a decision-pathway survey but 
making sure the right questions are asked (informed by relevant literature and theoretical 
concepts/frameworks) is of primary importance here.  
Although there is definite scope for including more theoretically-informed questions into 
traditional surveys (e.g. attitudinal strength seems of particular importance), this thesis has 
also demonstrated the usefulness of using more innovative methods to investigate public 
acceptability. This could be especially valuable when more complexity and uncertainty is 
present and the issue/concept is of low-salience (e.g. role of emerging attitudes, and 
preference construction). Although using principles of the decision-pathway technique 
proved insightful for the current research (although it is not without limitations47), other 
techniques are also available. For example, the Informed-Choice Questionnaire (ICQ) has 
been successfully used to investigate acceptability of CCS as part of the solution to tackle 
CC and provide a future energy supply (De Best-Waldhober et al., 2009). This method 
allows for information provision which is critical when discussing emerging and novel 
technologies. Therefore by researching innovative ways of investigating and examining 
public acceptability of emerging, novel or controversial technologies/issues, much more 
nuanced and useful viewpoints (beyond like/dislike or support/oppose) can be uncovered. 
10.3.3 Conclusion  
As this thesis has shown, simply talking about ‗high support‘ for renewable energy, and 
wind energy specifically is not only misleading but particularly unhelpful when informing 
local engagement. Without knowing more about this support, we cannot know what it 
actually means, and therefore how it would play out at a more local level. It does not seem 
                                               
47 Particular limitations of the DP approach concern small cell sizes which make advanced statistical analysis 
difficult, and it requires extensive research at the design stage (e.g. the researcher has to carefully consider and 
pilot what questions to include, and what decisions he/she is asking the participant to make. This is a very 
time consuming exercise.) 
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too controversial to say that support for wind farms is to some extent unstable, undefined 
and qualified, yet this statement challenges assumptions often made in both the literature 
and (especially) practice. Through a mixed-method approach, and by taking a variety of 
perspectives, it has been shown that much more nuanced opinions can emerge (including a 
role for qualified support) and that attitudes can be both uncertain and undefined.  
Too frequently is ‗the public‘ labelled as either ‗a strong supporter of wind energy (as 
shown in opinion polls)‘ or as ‗hostile opposition at the local level‘. It is hoped that this 
thesis can provide evidence for the fact that there are many ‗publics‘, viewpoints and 
phases in between these positions that should be acknowledged and engaged with. 
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APPENDICES 
                                           
 
The appendix contains the materials of the empirical research phases, more detailed topline 
results of the surveys, and supplementary information regarding analyses presented in the 
thesis. 
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Appendix 5.1  Phase 1 Interview Protocol 
Section 1 - ELECTRICITY SOURCES 
 From what you have heard, where do you think most of our electricity comes from in the 
UK, in terms of what energy source we use? 
 What (types of) energy sources are you aware of? 
UNDERSTANDING and EVALUATION/PERSONAL OPINION of RE  
 What do you understand by renewable energy?  
 What do you think are advantages or good things about RE? 
 What do you think are disadvantages or bad things about RE? 
 How do you personally feel about renewable energy?  
 What (other) types of renewable energy technologies do you know of or have heard of? 
 (Renewable energy and cost mentioned?) Thinking about cost specifically, do you think this 
is an issue for renewable energy? Do you think it is a barrier to its development? 
 Can you tell me how RE and NP compare in your mind. What are advantages one has over 
the other? (Or also disadvantages). 
 Can you also tell me how RE and FF compare in your mind. What are advantages one has 
over the other? (Or also disadvantages). 
 
Section 2- TASK: PERCEPTIONS of SPECIFIC TECHNOLOGIES 
(explain task)  
I have different cards here which have short descriptions of various energy technologies on 
them. I am going to show them to you one at a time, could you tell me what comes to mind (first 
associations/thoughts) when you think of them and then discuss what you think of them 
(opinion)? I am interested in whatever comes to mind; let me know if you don‘t know about 
them. You can read the descriptions if you like but you don‘t have to. At the end please rate how 
you feel about the technology on this scale (describe scale on A4 print-out). 
Very negative          Very positive   
 -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 
Show random order of cards; for each: 
- What are the first thoughts that come to mind when you think of (e.g.) ‗wave energy‘? 
- What do you think about the use of wave energy?  
- Can you please rate how positive or negative you feel about that technology? 
 
Section 3 - Follow-up questions, further focus on the use of renewable energy, 
exploration of opinions around RETs (flexible) 
(All cards spread out in front of participant, confirm which ones he/she has heard of) 
 Do you feel you know more about some than others?  
 What are your impressions of this energy source? Do you have any concerns? 
 Do you think some have more advantages/disadvantages than others? 
 Do you prefer one technology over another? Or do you think one would be better than the 
other? Why? 
 Have you had any personal experiences with renewable energy projects? (Explore if yes) 
 Have you seen or heard of any RE projects before? Any other than wind? 
o Have you seen a wind farm or wind turbine before? (Where etc.?) 
- What did you think and feel? What went through your head? 
 How would you feel about a renewable project being developed near where you live? Would 
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this alter your opinion?  
 Do you think you would mind living near a wind farm? 
 What do you think other people think about renewable energy? (Family, friends, people 
important to you, general public?) In the UK, do you think generally people are for or against 
renewable energy?  
 Why do you think people might object (approve of/want) or not favour RE? 
 Is there anything else you would like to say about your views on these energy technologies? 
 
Section 4 - CLIMATE CHANGE, ENERGY SECURITY, ENERGY FUTURES 
I‘d like to ask some further questions about energy and other related issues. I want to talk to you 
about your views on climate change. 
- Do you think its happening? Why (caused by humans?) 
- Do you think climate change is something to be concerned about for you personally? 
                           (Why? Why not?) 
- What action should be taken to reduce climate change? 
- Who should be responsible for it? 
o In terms of electricity generation, what energy sources would be best to tackle 
climate change? Why? 
o Do you think renewables can significantly contribute towards preventing climate 
change? 
Now I would like to ask if…  
- you have heard anything about energy security before?  
- What is meant by it? 
- What have you heard about it? 
- Do you think this is something to be concerned about? 
- When do you think fossil fuels will run out? 
- What energy sources would be best do you think? 
(Prompt if now heard of: concerns about securing reliable supply that‟s not interrupted, political problems between 
countries, depending on imports, fossil fuels running out) 
If you look into the future, what do you think our energy situation will be like in, for example, 20 
years? What role will REs play? As opposed to other energy sources? 
 What forms of energy production would you favour for the future? 
 Do you think you will see a substantial increase in RE being used in the future? 
 Which REs should be developed? Should some be the focus? Some not so much? Why? 
 Do you think renewables will be enough to address CC and ES or should they be included 
alongside other sources? Which ones? 
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Appendix 5.2   Phase 1 Vignettes: Energy technologies 
Wind power 
Wind power is the conversion of wind energy into more useful forms, usually electricity, 
using wind turbines. Most modern wind power is generated in the form of electricity by 
converting the rotation of turbine blades into electrical currents by means of an electrical 
generator. The generating of electricity from wind does not give off CO2 or other air 
pollutants. Wind turbines can be situated either onshore or offshore. 
 
Solar power 
Solar power is derived directly from the sun. Electricity can be produced directly from 
solar energy using photovoltaic devices (solar cells) or indirectly from steam generators 
using solar thermal collectors to heat a fluid which is used to produce steam to power a 
turbine. The generating of energy from solar power does not give off CO2 or other air 
pollutants. 
 
Hydroelectric Power 
Generating hydroelectricity depends on the annual water cycle, using seasonal rain and 
runoff from snow. The runoff from rain and snow collects in lakes, streams and rivers and 
flows to dams downstream. The water funnels through a dam, into a powerhouse and 
turns a large wheel called a turbine. The turbine turns a shaft that rotates a series of 
magnets past copper coils in a generator to create electricity. The water then returns to the 
river. The generating processes in hydro-electric power do not produce CO2 or other air 
pollutants. 
 
Biomass 
Electricity from biomass, also known as biofuels or bioenergy, is obtained from organic 
matter such as waste wood, straw, chicken litter and industrial or domestic wastes (such as 
food processing waste). These can then be utilised as biomass fuels to produce electricity, 
for example, through combustion (burning). Biomass can be carbon-neutral if the carbon-
cycle is not disturbed (e.g. through deforestation). 
 
Wave Power 
Electricity from wave power involves harnessing the energy from water movements in 
waves using different technologies. For example, it can use the up and down movement of 
a wave to create electricity through a generator. Wave power does not produce CO2 or 
other air pollutants. 
 
Tidal Power 
Tidal energy is derived from movement of the waters as it flows in and out of bays and 
estuaries. There are different types of technologies which can be used to harness tidal 
energy, but they all involve the utilisation of the difference in height between low and high 
tide. They hold back water at high tide and electricity is generated by releasing this water 
through turbines. The generating process of tidal power does not produce CO2 or other air 
pollutants. 
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Natural Gas 
Natural gas was formed from decayed plant and animal matter over millions of years and is 
thus non-renewable. Natural gas is a gaseous fossil fuel consisting primarily of methane but 
including significant quantities of ethane, butane, propane, carbon dioxide, nitrogen, 
helium and hydrogen sulphide. Natural gas burns more cleanly than other fossil fuels (e.g. 
coal and oil) but it still produces carbon dioxide and other air pollutants. 
 
Oil 
Crude oil was formed from the remains of animals and plants which lived in swamp eco-
systems. It is thus non-renewable as it takes millions of years to produce. Crude oil is 
processed in oil refineries and refined into more useful petroleum products, such as 
gasoline, diesel fuel, asphalt base, heating oil, kerosene, and liquefied petroleum gas. When 
petroleum products are burned as fuel they emit carbon dioxide. They also give off carbon 
monoxide, nitrogen oxides, particulate matter, unburned hydrocarbons that contribute to 
air pollution. 
 
Coal 
It takes millions of year for coal to be created and thus is a non-renewable source of 
energy. To produce energy from coal it is first cleaned to remove dirt, rock, ash sulphur 
and other unwanted materials, increasing the heating value of the coal. Coal is burnt to 
produce steam which is utilised to power turbines which generate electricity. Coal gives off 
carbon dioxide when it is burnt. It also produces emissions of sulphur, nitrogen oxide and 
mercury that contribute to air pollution. ―Clean coal technologies‖ which remove the 
sulphur, mercury and nitrogen oxides from coal are under development. 
 
Nuclear Power 
Nuclear power is the controlled use of nuclear reactions to release energy for the 
generation of electricity. Nuclear energy is energy in the nucleus (or core) of an atom. 
Atoms are the tiny particles which make up every object. There is an enormous amount of 
energy in the bonds that hold atoms together. Nuclear energy is used to generate electricity 
but the energy must be released. This can be achieved through the fission of uranium, 
plutonium or thorium. Fission involves the splitting of an atoms nucleus in two parts; this 
process releases a tremendous amount of energy. The most common method for 
generating nuclear energy is nuclear fission of uranium (uranium is non-renewable). 
Nuclear energy then is produced by a controlled nuclear chain reaction that creates heat 
(and light) that is used to boil water and produce steam which drives a steam turbine. 
These steam turbines turn generators to produce electricity. Nuclear power does not emit 
carbon dioxide. It does produce radioactive waste. 
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Appendix 5.3   Phase 2 Questionnaire 
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Appendix 5.4   Phase 2 Pre-notification postcard 
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Appendix 5.5   Phase 2 Information letter 
 
 
[CARDIFF UNIVERSITY LETTERHEAD] 
 
 
 
 
 
Dear Sir/Madam,                                                                                             May 2010                                         
 
Survey on energy and environmental issues                                                                          
  
My name is Christina Demski and I am currently working on a research project at 
Cardiff University, supervised by Professor Nick Pidgeon. I am working with a research 
group that is interested in people’s views on issues such as energy technologies and 
global environmental problems. Last week I sent a notification postcard asking whether 
you could assist with this research. Your help in completing the enclosed questionnaire 
will be invaluable for the study. If you agree to participate, all the information you 
provide will be completely anonymous. 
 
Once you’ve completed the questionnaire, please could you return it to me in the 
enclosed, stamped, and addressed envelope. 
 
OR, 
 
Alternatively you can leave it outside your door (in the provided plastic bag) so we 
can collect it. We will collect completed questionnaires on:  
                                                                                                                           (from 9am) 
 
 
We would like all types of people to answer the questionnaire so you do not have to 
have special knowledge on these subjects or have strong opinions about them. All 
responses are important to us. 
 
I have put together some information on the back of this letter, which will tell you more 
about the study. Should you have any queries or concerns about the survey, please do 
not hesitate to contact me using the details on the next page. Thank you very much for 
your help. 
 
Yours faithfully, 
 
 
 
 
Christina Demski 
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Project Information 
 
A key aim of the research project is to gain an insight into the public understanding of 
energy issues and responses to concerns around energy. This is deemed important given 
the significant role that public acceptability may play in decisions with regard to future 
energy options.   
 
The questionnaire has a variety of questions, some of which ask you about your views 
on different energy technologies such as nuclear or wind power. We would also like to 
know whether you have any opinion on what energy technologies should be used in the 
future. Finally, there are also some questions about your views on a variety of 
environmental issues. If you don't want to answer all of the questions, you don't have to 
- please just answer as many as you can. I hope you will enjoy it.  
 
Who is being asked to complete the questionnaire? 
Addresses were randomly selected using a scientific method to ensure a representative 
picture of people's views. The questionnaire will be delivered to 1500-2000 addresses in 
Cardiff. 
 
Where and how will the data be stored and used? 
The information provided by you will be held totally anonymously, so that it is 
impossible to trace this information back to you individually. The data will be held 
indefinitely and used in my doctoral dissertation as well as reports, presentations, 
conference papers, and academic publications. 
 
Who is funding the research? 
The survey is part of an independent and ethically reviewed study. It is funded by the 
Leverhulme Trust, a charity set up to fund scholarships for research and education. 
Hence it emphasises the importance of independence and impartial research.  See 
www.leverhulme.ac.uk for further information. 
 
The researchers: Ms Christina Demski, Professor Nick Pidgeon 
 
 
Contact details: 
 
Supervisor 
Professor Nick Pidgeon 
School of Psychology 
Cardiff University 
Tower Building 
70 Park Place 
CF10 3AT 
Phone: 02920 874576 
Email: 
pidgeonn@cardiff.ac.uk 
 
Researcher 
Ms Christina Demski 
School of Psychology 
Cardiff University 
Tower Building 
70 Park Place 
CF10 3AT 
Phone: 02920 870836 
Email: 
demskicc@cardiff.ac.uk 
 
Psychology Ethics Committee 
Secretary 
School of Psychology 
Cardiff University 
Tower Building 
70 Park Place 
CF10 3AT 
Phone:+44 (0)29 208 74007     
Fax: +44 (0)29 2087 4858 
Email:  psychethics@cf.ac.uk 
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Appendix 5.6  Phase 2 Reminder letter 
 
[CARDIFF UNIVERSITY LETTERHEAD] 
 
 
Dear Sir/Madam,           
 
Survey on energy and environmental issues                                                   May 2010 
 
Two weeks ago, I enquired whether you would be willing to complete a questionnaire on 
energy and environmental issues. Since you have not returned the questionnaire I have 
included another copy in case you have misplaced the original and would still like to take 
part. It would be very much appreciated. 
 
If you have recently sent the questionnaire back to me, I would like to thank you at this point 
for taking part. Please ignore this letter if you have. 
 
I have attached a stamped, addressed envelope to this letter so that you can return your 
questionnaire to us once you have completed it; if you choose to do so (please only return 
one completed questionnaire). 
 
You will not have to pay for postage: the envelope is stamped and addressed 
 
Should you have any questions about this project, please contact me using the contact details 
below. It is important to us to have as many responses as possible so please return your 
completed questionnaire at your earliest convenience. All data will be held completely 
anonymously. 
 
I greatly appreciate your contribution to this research. 
 
Yours faithfully, 
 
 
Christina Demski 
 
Contacts: 
 
Supervisor 
Professor Nick Pidgeon 
School of Psychology 
Cardiff University 
Tower Building 
70 Park Place 
CF10 3AT 
Phone: 02920 874576 
Email: 
pidgeonn@cardiff.ac.uk 
 
Researcher 
Ms Christina Demski 
School of Psychology 
Cardiff University 
Tower Building 
70 Park Place 
CF10 3AT 
Phone: 02920 870836 
Email: 
demskicc@cardiff.ac.uk 
 
Psychology Ethics Committee 
Secretary 
School of Psychology 
Cardiff University 
Tower Building 
70 Park Place 
CF10 3AT 
Phone:+44 (0)29 208 74007     
Fax: +44 (0)29 2087 4858 
Email:  psychethics@cf.ac.uk 
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Appendix 5.7   Phase 2 Demographic characteristics per sampling area 
 Total Sampling Area 
N % A B C D E 
Total 520 100% 24.8% 28.5% 11.7% 19.8% 15.2% 
Questionnaire 
version 
1 (neg/pos + CC/ES) 130 25.0% 29.5% 27% 19.7% 23.2% 20.3% 
2(neg/pos + ES/CC) 130 25.0% 17.8% 29.1% 29.5% 27.2% 22.8% 
3 (pos/neg +CC/ES) 132 25.4% 24.0% 25.0% 29.5% 23.2% 27.8% 
4 (pos/neg +ES/CC) 128 24.6% 28.7% 18.9% 21.3% 26.2% 29.1% 
 
Gender Male 256 49.2% 55.0% 39.2% 39.3% 56.3% 57% 
Female 253 48.7% 42.6% 58.8% 60.7% 38.8% 43% 
Declined 11 2.1% 2.3% 2.0% 0% 4.9% 0% 
 
Age 16-24 12 2.3% 3.1% 0% 6.6% 1.9% 2.5% 
25-34 58 11.2% 7.8% 12.2% 16.4% 5.8% 17.7% 
35-44 109 21.0% 27.9% 23.0% 8.2% 17.5% 20.3% 
45-54 112 21.5% 28.7% 27.7% 16.4% 12.6% 13.9% 
55-64 119 22.9% 17.1% 23.6% 34.4% 22.3% 22.8% 
65-74 61 11.7% 7.8% 7.4% 13.1% 20.4% 13.9% 
75-84 32 6.2% 4.7% 3.4% 4.9% 11.7% 7.6% 
85+ 5 1.0% 0.8% 0.7% 0% 1.9% 1.3% 
Declined 12 2.3% 2.3% 2.0% 0% 5.8% 0% 
 
Level of 
education 
No formal qualifications 73 14.0% 3.9% 1.4% 16.4% 29.1% 32.9% 
GCSE/O-level 80 15.4% 14.7% 3.4% 24.6% 25.2% 19.0% 
Vocational/NVQ 55 10.6% 6.2% 4.7% 18.0% 10.7% 22.8% 
A-Level /Higher/BTEC 45 8.7% 16.3% 6.1% 9.8% 5.8% 3.8% 
Degree or equivalent 98 19% 23.2% 31.1% 9.8% 8.7% 10.1% 
Postgraduate 
qualification 
147 28.3% 31% 51.4% 16.4% 12.6% 10.1% 
Other 8 1.5% 1.6% 0.7% 3.3% 2.9% 0% 
Declined 14 2.5% 3.1% 1.4% 1.6% 4.9% 1.3% 
 
Working status Working (full-time) 234 45.2% 51.1% 53.4% 34.3% 35.9% 40.5% 
Working (part-time) 62 11.9% 10.9% 16.2% 19.7% 5.8% 7.6% 
Unemployed – seeking  
work 
12 2.3% 1.6% 2.0% 4.9% 1.9% 2.5% 
Unemployed – not  
seeking work 
3 0.6% Below 
1% 
2.0% 0% 0% 0% 
Retired 138 26.5% 24.8% 17.6% 24.6% 40.8% 29.1% 
Looking after house and 
children 
28 5.4% 4.7% 5.4% 6.6% 3.9% 7.6% 
Disabled 12 2.3% 0% 1.4% 3.3% 2.9% 6.3% 
Student 11 2.1% 3.1% 0.7% 4.9% 1.0% 2.5% 
Other 7 1.3% 0.8% 0% 0% 2.9% 3.8% 
Declined 13 2.3% 3.1% 1.4% 1.6% 4.9% 0% 
 
Voting 
intention 
Conservative 113 21.7% 35.7% 14.9% 3.3% 29.1% 16.5% 
Labour 148 28.5% 21.7% 32.4% 31.1% 24.3% 35.4% 
Liberal Democrats 56 10.8% 10.1% 18.2% 13.1% 6.8% 1.3% 
Welsh Nationalist 24 4.6% 3.1% 10.1% 1.6% 2.9% 1.3% 
Green Party 15 2.9% 1.6% 4.1% 4.9% 3.9% 0% 
Democratic Party 1 0.2% 0% 0% 1.6% 0% 0% 
UKIP  11 2.1% 0.8% 0% 3.3% 3.9% 5.1% 
British National Party 8 1.5% 0.8% 0.7% 0% 1.0% 6.3% 
Would not vote 23 4.4% 1.6% 2.0% 4.9% 5.8% 11.4% 
Undecided 89 17.3% 17.1% 14.2% 21.3% 16.5% 21.5% 
Other 16 0.8% 0% 1.4% 1.6% 0% 1.3% 
Declined/Missing 4 5.2% 7.7% 2.1% 13.1% 5.9% 0% 
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Appendix 5.8   Phase 3 Decision-pathway survey questions 
 
Section 1 - ENERGY SOURCES 
How favourable or unfavourable are your overall opinions or impressions of the following 
energy sources for producing electricity currently? (Please select one option in each area.) 
 
Very  
favourable 
 
Mainly 
favourable 
 
Neither 
favourable nor 
unfavourable 
 
Mainly 
unfavourable 
 
Very 
unfavourable 
 
Never 
 heard of 
                                                                                                 
o Biomass (that is wood, energy crops and human and animal waste) 
o Oil 
o Coal 
o Wave power 
o Solar power 
o Tidal power 
o Natural Gas 
o Hydro power 
o Nuclear power 
o Wind power 
 
 
 
Section 2 - WIND FARMS 
Exactly how wind energy will be used in the future (e.g. how much, when, where) is still being 
decided upon. One of the main options is using large-scale wind farms to produce electricity.        
 
The use of wind involves harnessing the power contained in moving air. Turbines catch the 
wind’s energy using propeller-like blades connected to a generator, which produces electricity. 
A group of wind turbines placed in the same location make up a wind farm 
 
This next part of the questionnaire will ask you a series of questions about your views on wind 
farms. Please answer as best as you can. ALL responses are important to us, even if you 
haven't got strong opinions about these issues. At the end of this section, you will also be able 
to write down any comments. Please continue on to the next page. 
 
Please indicate the position that best describes your feelings towards wind farms: 
Love     Hate 
O O O O O O 
 
Pleasant     Unpleasant 
O O O O O O 
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Happy      Annoyed 
O O O O O O 
 
Excited     Bored 
O O O O O O 
 
Relaxed     Angry 
O O O O O O 
 
 
Please indicate the position that best describes the traits or characteristics of wind farms: 
Useful     Useless 
O O O O O O 
 
Wise     Foolish 
O O O O O O 
 
Safe     Unsafe 
O O O O O O 
 
Perfect      Imperfect 
O O O O O O 
 
Necessary     Unnecessary 
O O O O O O 
 
Please indicate the position that best describes your global evaluation of wind farms: 
Positive      Negative 
O O O O O O 
 
Like     Dislike 
O O O O O O 
 
Good     Bad 
O O O O O O 
 
Support 
O 
 
 
O 
 
O 
 
O 
 
O 
Oppose 
O 
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[DECISION PATHWAYS] 
As you may know, wind farms can be used both onshore (wind turbines situated on land) 
and offshore (wind turbines situated off the coast in the sea).  
 
Now please think about your views about ONSHORE wind farms. 
All things considered; would you say you generally support or oppose the use of ONSHORE 
wind farms in the UK in the next 20 years? (Please choose the option that is closest to your viewpoint.) 
 I generally support the use of onshore wind farms in the UK 
 I generally support the use of onshore wind farms, but only when they are out of sight 
 I generally oppose the use of onshore wind farms in the UK 
 
Now please think about your views about OFFSHORE wind farms. 
All things considered; would you say you generally support or oppose the use of OFFSHORE 
wind farms in the UK in the next 20 years? (Please choose the option that is closest to your viewpoint.) 
 I generally support the use of offshore wind farms in the UK 
 I generally support the use of offshore wind farms, but only when they are out of sight 
 I generally oppose the use of offshore wind farms in the UK 
[Profile A] 
QA1 You have indicated that you support both onshore and offshore wind farms in the UK.      
Which one of the following reasons is most important to your support for wind farms in the 
UK? 
 We need wind farms for the future when other energy sources (e.g. fossil fuels) run out 
because wind will always be there  
 Wind farms are clean, non-polluting and good for the environment  
 Wind farms are part of the solution to prevent climate change and reduce carbon 
emissions 
 We can use wind farms in the UK, which will make us less dependent on other countries 
for energy 
 Other: (please specify) ____________________ 
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QA2 You have indicated that you support the use of wind farms both onshore and offshore.  
Do you have any concerns about wind farms as well? 
 Not really, I think wind farms are a great way forward for the UK 
 I support wind farms but I do have some concerns regarding their use 
 
QA3 Imagine a wind farm is proposed near where you live (e.g. within 5 miles of your 
home). Do you think this might change your opinion on wind farms? 
 Not applicable. I live in an area where a wind farm could not be placed 
 No, I would welcome the wind farm  
 Yes, I would not like a wind farm to be placed in my area  
 I am not sure. I would perhaps reconsider my support depending on the specific aspects of 
the proposed wind farm  
 
QA4 You have indicated that you have some concerns regarding the use of wind farms.  
What would you say is your main concern about the use of wind farms in the UK? 
 Impacts on wildlife and environment  
 Impacts on communities near-by (e.g. how people near-by are affected)  
 Impacts on the places and landscapes where they are build (e.g. it builds up an area, 
changes the landscape)  
 Other: (please specify) ____________________ 
 
 
[Profile B] 
QB1 You have indicated that you support offshore wind farms and support onshore wind 
farms when they are placed out of sight. Which one of the following reasons is most 
important to your support for wind farms in the UK? 
 We need wind farms for the future when other energy sources (e.g. fossil fuels) run out 
because wind will always be there 
 Wind farms are clean, non-polluting and good for the environment  
 Wind farms are part of the solution to prevent climate change and reduce carbon 
emissions  
 Using wind farms in the UK will make us less dependent on other countries for energy  
 Other (please specify) ____________________ 
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QB2 You have also indicated that you prefer onshore wind farms being placed out of sight.  
In which of the following areas, if any, would you find wind farms acceptable? (Please select 
all that apply.) 
 Industrial areas  
 Urban areas  
 Rural areas  
 Remote areas (where they are mostly out of sight)  
 None of the above  
 Other: (Wind farms are acceptable in...) ____________________ 
 
QB3 You have indicated that you support the use of wind farms but prefer onshore wind 
farms being placed out of sight. Do you have any concerns about wind farms as well (other 
than the way they look)? 
 Not really, I think wind farms are a great way forward for the UK  
 I support wind farms but I do have some concerns regarding their use  
 
QB4 You have indicated that you have some concerns regarding the use of wind farms.  
What would you say is your main concern about the use of wind farms in the UK? 
 Impacts on wildlife and environment  
 Impacts on communities near-by (e.g. how people near-by are affected)  
 Impacts on the places and landscapes where they are build (e.g. it builds up an area, 
changes the landscape)  
 Other: (please specify) ____________________ 
 
 
[Profile C] 
QC1 You have indicated that you support both onshore and offshore wind farms when they 
are placed out of sight.       Which one of the following reasons is most important to your 
support for wind farms in the UK? 
 We need wind farms for the future when other energy sources (e.g. fossil fuels) run out 
because wind will always be there  
 Wind farms are clean, non-polluting and good for the environment  
 Wind farms are part of the solution to prevent climate change and reduce carbon 
emissions  
 Using wind farms in the UK will make us less dependent on other countries for energy  
 Other: (please specify) ____________________ 
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QC2 You have also indicated that you prefer wind farms being placed out of sight.  In which 
of the following areas, if any, would you find wind farms acceptable? (Please select all that 
apply.) 
 Industrial areas  
 Urban areas  
 Rural areas  
 Remote areas (where they are mostly out of sight)  
 Out at sea (even when they are still visible from the coast)  
 Out at sea (where they are out of sight from the coast)  
 None of the above  
 Other: (Wind farms are acceptable in) ____________________ 
QC3-4 Would you say the visual nature of wind farms, and the way they look, is your main 
concern about the use of wind farms? 
 Yes, wind farms can be intrusive and change the landscape or coastal area. These are 
significant visual impacts that need to be considered  
 No, I am concerned about the way wind farms look, but my main concern about wind 
farms is actually something else. Please specify what your main concern is: 
____________________ 
 
[Profile D] 
QD1   You have indicated that you oppose onshore wind farms but support offshore wind 
farms.       Which of the following reasons is the most important in explaining why you prefer 
offshore wind farms to onshore wind farms? (Please choose one option only, you will be able 
to elaborate later.)    
 Offshore wind farms are less visually intrusive than onshore wind farms (offshore wind 
farms are more out of sight than onshore wind farms)  
 Offshore wind farms are better because they can be larger and produce more electricity 
than onshore wind farms  
 Offshore wind farms have less local impacts than onshore wind farms  
 It depends, I would not always oppose onshore wind farms  
 Other: (please specify) ____________________ 
QD2 You have indicated that you prefer offshore wind farms because they are less visually 
intrusive than onshore wind farms.  In which of the following areas, if any, would you find 
wind farms acceptable?  (Please select all that apply.) 
 Industrial areas  
 Urban areas  
 Rural areas  
 Remote areas (where they are out of sight)  
 Out at sea (even when they are still visible from the coast)  
 Out at sea (where they are out of sight from the coast)  
 None of the above  
 Other: (Wind farms are acceptable in...) ____________________ 
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QD3 You have indicated that offshore wind farms are better than onshore wind farms 
because they can be larger and produce more electricity.  What would you say is your main 
concern about onshore wind farm technology? 
 It is an inefficient way of producing electricity  
 It is an unreliable way of producing electricity (e.g. less wind on land)  
 It only produces a small amount of electricity  
 Other: (please specify) ____________________ 
QD4 You have indicated that you prefer offshore wind farms because they may have less 
local impacts than onshore wind farms.  What would you say is your main concern about the 
potential impacts of onshore wind farms? 
 Impacts on wildlife and environment  
 Impacts on communities near-by (e.g. how people near-by are affected)  
 Impacts on the places and landscapes where they are build (e.g. it builds up an area, 
changes the landscape)  
 Other: (please specify) ____________________ 
QD5 You have indicated that you don't always oppose onshore wind farms, but that it 
depends on the circumstances.  What would you say it depends on the most? 
 Wind farms should be placed out of sight and away from people (e.g. in very remote areas 
or far out at sea)  
 It would depend on the size and scale of the wind farm (e.g. the number of turbines)  
 It depends on who wants to build the wind farm  
 It would depend on the type of place it was proposed (e.g. I would not like them being in 
places of natural or cultural importance)  
 Other: (please specify) ____________________ 
 
 
 
[Profile E] 
QD1-2   You have indicated that you oppose onshore wind farms but support offshore wind 
farms if they are placed out of sight. Do you prefer offshore wind farms to onshore wind 
farms because they can be placed truly out of sight and away from people? 
 Yes, the reason why I prefer offshore wind farms is because they can be placed far out at 
sea so they are not visible from the coast. 
 No, I prefer offshore to onshore wind farms for another reason. Please specify why you 
prefer offshore wind farms: ____________________ 
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QD3 You have indicated that you prefer offshore wind farms because they are less visually 
intrusive than onshore wind farms.   In which of the following areas, if any, would you find 
wind farms acceptable? (Please select all that apply.) 
 Industrial areas  
 Urban areas  
 Rural areas  
 Remote areas (where they are out of sight)  
 Out at sea (even when they are still visible from the coast)  
 Out at sea (where they are out of sight from the coast)  
 None of the above  
 Other: (Wind farms are acceptable in...) ____________________ 
 
QD4   Many engineers and scientists would argue that using wind energy (and wind farms) is 
one of the best ways to help reduce the amount of carbon emissions produced when 
generating electricity. This would then help reduce the impact of climate change. Which of 
the following statements best describes how you feel about this point of view? 
 There are better, alternative ways to address climate change  
 I would reluctantly support wind farms to prevent climate change  
 Climate change does not need to be addressed/I don't believe in climate change  
 I would need more information to make up my mind  
 Other: (please specify) ____________________ 
 
 [Profile F] 
QF1.   You have indicated that you oppose the use of onshore and offshore wind farms in the 
UK.    Which of the following reasons is the most important in explaining your opposition to 
wind farms? (Please choose one option only, you will be able to elaborate later.) 
 Wind farms are ugly and unpleasant to look at  
 Wind farms have too many local impacts (e.g. on people near-by or wildlife)  
 I don't trust the people that want to build the wind farms (e.g. developers, energy firms, 
government)  
 The technology is not good enough (wind turbines)  
 Wind farms are too expensive/not worth it economically  
 I would not always oppose wind farms, it would depend on the circumstances  
 
QF2 You have indicated that you find wind farms ugly and unpleasant to look at.  In which of 
the following areas, if any, would you find wind farms acceptable? (Please select all that apply.) 
 Industrial areas  
 Urban areas  
 Rural areas  
 Remote areas (where they are out of sight)  
 Out at sea (even when they are still visible from the coast)  
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 Out at sea (where they are out of sight from the coast)  
 No, I find wind farms unacceptable in all types of areas  
 Other: (Wind farms are acceptable in...) ____________________ 
 
QF3 You have indicated that wind farms have too many impacts.  What would you say is the 
main concern you have about the potential impacts of wind farms? 
 Impacts on wildlife and the environment  
 Impacts on communities near-by (e.g. how people near-by are affected)  
 Impacts on the places and landscapes where they are build (e.g. it builds up an area, 
changes the landscape)  
 Other: (please specify) ____________________ 
 
QF4 You have indicated that you don't trust the people who want to build the wind farms.  
What is the main way your trust could be increased, if at all? 
 If less wind farms are owned by large energy firms (e.g. more community ownership) 
 If the communities affected are compensated somehow or received benefits from the 
wind farms (e.g. cheaper electricity)  
 If affected, local people could voice their opinions fairly about the wind farm and where it 
is placed  
 Nothing could increase my trust or support for wind farms  
 Other: (please specify) ____________________ 
 
QF5 You have indicated that wind energy technology is not good enough.  What would you 
say is your main concern about wind energy technology? 
 It is an inefficient way of producing electricity  
 It is an unreliable way of producing electricity (e.g. no electricity when there is no wind)  
 It only produces a small amount of electricity  
 Other: (please specify) ____________________ 
 
QF6 You have indicated that wind farms are too expensive.  What best describes your 
viewpoint about the cost of wind farms? (Please choose the option that is closest to your 
viewpoint.) 
 Wind farms will never be cheap enough to be worth it  
 Wind farms will only become affordable with large investment by the private sector or 
government  
 Wind farms are only worth it over the long-term and no one is thinking that far ahead 
 Other: (please specify) ____________________ 
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QF7 You have indicated that you don't always oppose wind farms, but that it depends on the 
circumstances.  What would you say it depends on the most? 
 Wind farms should be placed out of sight and away from people (e.g. in very remote areas 
or far out at sea)  
 It would depend on the size and scale of the wind farm (e.g. the number of turbines)  
 It depends on who wants to build the wind farm  
 It would depend on the type of place it was proposed (e.g. I would not like them being in 
places of natural or cultural importance)  
 Other: (please specify) ____________________ 
 
QF8   Many engineers and scientists would argue that using wind energy (and wind farms) is 
one of the best ways to help reduce the amount of carbon emissions produced when 
generating electricity. This would then help reduce the impact of climate change. Which of 
the following statements best describes how you feel about this point of view? 
 There are better, alternative ways to address climate change  
 I would reluctantly support wind farms to prevent climate change  
 Climate change does not need to be addressed/I don't believe in climate change  
 I would need more information to make up my mind  
 Other (please specify:) ____________________ 
 
 
[Profile g] 
Qg1 You have indicated that you support onshore wind farms.  Please provide a brief 
explanation why you support onshore wind farms. 
Qg2 You have also indicated that you support offshore wind farms, but only when they are 
placed out of sight.  Please provide a brief explanation why you think offshore wind farms 
should be placed out of sight. 
[Profile h] 
Qh1 You have indicated that you support onshore wind farms.  Please provide a brief 
explanation why you support onshore wind farms. 
Qh2 You have also indicated that you oppose offshore wind farms.  Please provide a brief 
explanation why you oppose offshore wind farms. 
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[Profile i] 
Qi1 You have indicated that you support onshore wind farms, but only when they are placed 
out of sight.  Please provide a brief explanation why you think onshore wind farms should be 
placed out of sight. 
Qi2 You have also indicated that you oppose offshore wind farms.  Please provide a brief 
explanation why you oppose offshore wind farms? 
[End of pathways questions] 
Going back to the original question whether you generally support or oppose the use of 
wind farms in the UK, which of following options best describes your overall viewpoint? 
 I feel positive about wind farms and generally support their use  
 I feel positive about wind farms but I also have concerns about some aspects of their use  
 I generally feel positive about wind farms but would prefer them not being placed near 
where I live  
 I am not sure about wind farms, and would need more information  
 I don't feel very positive about wind farms and generally oppose their use  
How would you best describe the strength of your opinions about wind farms? 
 I have strong opinions about wind farms  
 I have opinions but they are not very strong and may change  
 I don't know enough about wind farms to have strong opinions  
 I don't really care whether wind farms are build or not  
Below are different ways people have described how they feel when looking at wind 
turbines.  What best describes your viewpoint about the way wind turbines look? (Please 
choose the option that is closest to your viewpoint.) 
 'I think they look quite ugly'  
 'I don't think wind turbines look very nice but I would put up with them because they have 
many benefits'  
 'I don't really notice or care'  
 'You can get used to the way wind turbines look'  
 'I think they look nice'  
If a wind farm was planned near where you live (e.g. within 5 miles of your home), which 
one of the following options best describes your most likely reaction? 
 I would participate in the planning process opposed to the wind farm  
 I would sign a petition opposing the wind farm, but not much more than that  
 I would most likely do nothing  
 I would sign a petition supporting the wind farm, but not much more than that  
 I would participate in the planning process supporting the wind farm  
 I would need more information to decide whether I would support or oppose the wind 
farm  
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Would you say you have any experience with wind farms (e.g. live near one)? 
 No  
 If yes, what kind of experience? ____________________ 
You have finished the section on wind farms. If you would like to say anything else regarding 
the use of wind farms in the UK, please do so in the text box below. Otherwise please 
continue with the survey. 
Section 3   CLIMATE CHANGE 
This next section includes a few questions about your views on climate change (sometimes 
referred to as 'global warming'). 
As far as you know, do you personally think the world's climate is changing or not?    
 Yes  
 No  
 I don't know  
Thinking about the causes of climate change, which, if any, of the following best describes 
your opinion?    
 Climate change is entirely caused by natural processes  
 Climate change is mainly caused by natural processes  
 Climate change is partly caused by natural processes and partly caused by human activity  
 Climate change is mainly caused by human activity  
 Climate change is entirely caused by human activity  
 I think there is no such thing as climate change  
 I don't know  
How concerned, if at all, are you about climate change? 
 Not at all concerned  
 Not very concerned  
 Fairly concerned  
 Very concerned  
How much do you worry about climate change?    
 Not at all  
 Only a little  
 A fair amount  
 A great deal  
When you think about climate change, how anxious do you feel?    
 Not at all anxious  
 Not very anxious  
 Fairly anxious  
 Very anxious  
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To what extent do you agree or disagree with each of the following statements about 
climate change? 
 
Strongly agree 
 
Agree 
 
Neither agree nor 
disagree 
 
  Disagree 
 
Strongly disagree 
                                                               
a. There are risks to people in Britain from climate change 
b. There are benefits to people in Britain from climate change 
c. I have mixed feelings about climate change 
d. The media is often too alarmist about issues like climate change 
e. There is too much conflicting evidence about climate change to know whether it is 
actually happening 
f. Claims that human activities are changing the climate are exaggerated 
g. Most scientists agree that humans are causing climate change 
h. The seriousness of climate change is exaggerated 
i. We can trust climate scientists to tell us the truth about climate change 
 
 
ENERGY SECURITY 
The following question asks about your views on energy security – that is making sure the UK 
has a continuous, secure and affordable supply of energy. 
How concerned are you, if at all, that in the future… 
Not at all 
concerned 
Not very 
concerned 
Fairly 
concerned 
Very 
concerned 
Don’t 
know 
                                                                                                          
a. …the UK will become too dependent on energy imports from other countries? 
b. …there will be power cuts? 
c. …fuel prices (petrol, electricity and gas) will be very high? 
d. …more and more of the UK’s energy supply is imported from far away? 
e. …terrorist attacks will cause interruptions to electricity supplies? 
f. …traditional energy sources (such as gas and oil) will run out? 
g. …another country will cut off the UK’s energy supply? 
h. …electricity may become unaffordable for you? 
i. …the UK will not have alternatives in place (e.g. renewables) when fossil fuels (gas, oil) 
are no longer available? 
j. …gas and electricity will be rationed? 
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Section 4 - VALUES 
Section 4 involves questions about general values and how important these are to your 
everyday life. 
Q1. Please rate the importance of the following values as a life-guiding principle for you. 
Opposed 
to my 
values 
 
Not 
important 
   
 
Important 
   
Very 
important 
Of 
supreme 
importance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Self-transcendent /nature (biospheric) 
Protecting the environment (preserving nature) 
Unity with nature (fitting into nature) 
Respecting the earth (harmony with other species)  
 
Self-transcendent/general (altruistic) 
Social justice (correcting injustice, care for the weak) 
Equality (equal opportunities for all) 
A world at peace (free of war and conflict) 
 
Self-enhancement (egoistic) 
Authority (the right to lead or command) 
Wealth (material possessions, money) 
Influential (having an impact on people and events) 
 
Openness to change 
Curiosity (interested in everything, exploring) 
A varied life (filled with challenge, novelty, and change) 
An exciting life (stimulating experiences) 
 
Conservation/Traditionalism 
Honouring parents and elders (showing respect) 
Self-discipline (self-restraint, resistance to temptation) 
Family security (safety for loved ones) 
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Section 5 – Demographic information 
So we can compare different viewpoints, please tell us about yourself: What is the highest 
educational qualification you have obtained?   
 No formal qualifications  
 GCSE/O-level  
 Vocational qualification/NVQ1+2  
 A-level or equivalent (=NVQ3)  
 Bachelor or equivalent (=NVQ4)  
 Master/PhD or equivalent  
 Still studying  
 Other (please specify:) ____________________ 
 
What is your working status? 
 Working - Full time (30+ hrs)  
 Working - Part-time (9-29 hrs)  
 Unemployed - seeking work  
 Unemployed - not seeking work  
 Not working - retired  
 Not working - looking after house/children  
 Not working - disabled  
 Student  
 Other: (please specify) ____________________ 
 
If there was an election tomorrow, how would you vote? 
 Conservative  
 Labour  
 Liberal Democrats  
 Green party  
 Scottish Nationalist  
 Welsh Nationalist/Plaid Cymru  
 Democratic Party  
 UK Independence Party  
 British National Party  
 Would not vote  
 Undecided  
 Prefer not to say  
 Other: (please specify) ____________________
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Appendix 5.9   Creating the energy security scale 
The energy security scale used in this thesis was created using a variety of sources and 
some piloting. Although the scale was carefully constructed, it is likely to still need further 
development. The use of it in the Cardiff and DP surveys should be viewed as exploratory 
since this is the first time the scale has been measured in a relatively large general 
population sample. 
Chapter 2 provides an indication of the complexity involved in defining and measuring 
energy security. Its complexity stems from the fact that it encompasses causes and 
consequences (risks) as well as possible solutions to ensure a secure energy supply. Some 
of the aspects are more applicable to the public, for example the risks of power outages is 
perhaps more understandable and relevant than timely investment in new gas storage 
facilities. 
Energy security items from previous surveys were also consulted, although this literature 
was very limited. There are two main types of questions that have been used before to 
measure concern and beliefs about energy security: Questions that ask participants to 
indicate the concern or likelihood of various energy security aspects or events, and whether 
specified energy technologies are associated with aspects of energy security, most notably 
whether they could provide reliable and secure supplies. 
The Eurobarometer in 2006 found that British respondents selected guaranteeing a continuous 
supply of energy (37%) and environmental protection (36%) as their top priorities for UK energy 
policy, followed by low prices (31%). A large majority (86%) also thought it very or 
somewhat likely that energy prices will be multiplied by 2 or more times in the next 3 years, 
but a comparatively lower percentage (65%) thought it likely that there would be significant 
disruptions in gas supply (46%) or a national electricity blackout in the next 3 years (46%); 
perhaps indicating that the electricity system is seen as quite stable, something not entirely 
untrue. 
The running out of fossil fuels and resulting increase in dependence on energy imports is also 
regularly asked about. Poortinga et al. (2006) report that 83% of respondents were very of 
fairly concerned about using up energy resources that are not replaceable, such as oil and coal. 
Similarly, 83% think it is a cause for concern that in the next 10 years we will have to 
import about half of our gas used from Russia and Scandinavia; and 83% agree or strongly 
agree the UK should be self-sufficient in energy; although in a slightly different question in 
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2009 a comparatively lower percentage but still a significant majority (70%) was very or 
fairly concerned about gas coming from abroad in the next 10-15 years. These examples 
show that the questions vary (e.g. citing Russia in the question perhaps increases concern) 
and hence this makes it difficult to track or compare answers. 
Reiner (2006) also notes that concern about the UK becoming increasingly dependent on 
foreign sources of energy is very high, they found this to be especially so in older age 
groups (60% in the over 60s and 50% for the age group 45-59), whereas it was much lower 
in younger groups (only 21% of under 30s were concerned). In addition, they found that 
men were more likely to be concerned about energy dependency than women, and 
Conservatives more than other types of voters.  
Solar and wind power are generally perceived most favourably and coal least favourably in 
terms of being able to deliver reliable and secure energy (Reiner, 2006; Poortinga et al., 
2006). Other renewables (with the exception of biomass) are usually also perceived as more 
secure than oil, gas and nuclear power, although the precise wording of questions makes 
direct comparisons difficult. It is also difficult to say how respondents arrive at this 
conclusion. 
From consulting policy documents and the literature, five aspects of energy security 
seemed most applicable and appropriate to investigate. Fundamentally energy security is 
about uninterrupted and reliable supply (meeting demand) and providing energy that is 
affordable (reducing fuel poverty). From a UK perspective, three other aspects were 
deemed important, including dependency (and associated risks) on other countries 
(imported energy). This also includes the increasing risk of vulnerable and long supply 
chains (e.g. from terrorism). Finally, the UK also needs to think about its future supply, 
not only because many power stations are closing but because of its high dependency on 
fossil fuels which are running out and becoming more expensive. 
In order to find out what type of scale or questions to use, two stages of general piloting 
were conducted, although both were quite informal and designed simply to gain a better 
understanding of how people talk about the concepts of energy security and renewable 
energy. The structure and results of piloting will be briefly discussed here. Piloting took 
place with students.  
The first stage of piloting included short interviews with students (N=15) to gain some 
insight into their understanding of energy security (this also served as interview practice for 
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the researcher). The interview protocol included very simple questions: Have you heard of 
the term energy security before? What about security of supply? What do you think it could 
mean? 
Prompting was very difficult but generally when as aspect of energy security was brought 
up (e.g. infrastructure renewal, dependence on other countries for supply) participants 
were able to discuss these a little bit more. It was therefore concluded that students had 
almost no knowledge of the construct ‗energy security‘ but when prompted were able to 
recognise some of the energy security issues (although this was also limited). Energy 
security was most closely defined with having a supply of energy in the future; this was 
therefore at risk from various types of threats. The interviews were not extensively used in 
the construction of the scale but provided first insight into public understanding of energy 
security.  
Similarly the interviews in P1 (chapter 7) provided additional insight into people‘s 
spontaneous understanding of energy security. Again, the terms ―energy security‖ was not 
used by participants, but in relation to various energy sources, aspects of energy security 
were brought up, which are in line with those presented previously. As section 7.5.3 
presents, all participants were aware that fossil fuels are running out and that we need to 
think about future supply. However people differed in their beliefs on when we would run 
out of fossil fuels, often participants were uncertain about this as well. High (and ever 
increasing) energy prices also featured quite heavily in the interviews which is unsurprising 
considering that ‗cost‘ is primarily how people interact with energy. The dependency on 
other countries (especially for oil and gas) was also quite salient and some related concerns 
about vulnerable supply chains were also expressed, although only by a minority. These 
findings are therefore in line with the previously chosen aspects of energy security thought 
to be most important and relevant. 
A pilot questionnaire (N=54, UGD psychology students, 48 female, 6 male) was used to 
explore different ways of asking about energy security. Of particular interest were the use 
of concern scales, likelihood scales and agreement scales. Additional question formats 
included willingness to pay to reduce UK energy independence and various matrix 
questions asking participants to indicate to what extend various energy sources could 
ensure e.g. continuous supply, affordable and stable supply and whether they energy 
sources are vulnerable to a number of risks (terrorist attacks, natural hazards etc.). 
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From this pilot questionnaire it became evident that students found it difficult to judge 
how each energy source related to various energy security aspects; participants showed 
little variability in their answers and sometimes indicated not understanding the question. It 
was also decided that these types of questions (e.g. ―Please indicate the extent to which you 
think the following forms of energy production would guarantee affordable prices in the 
UK in the next 10 years...‖) are not a practical way of asking about energy security, 
especially because they do not focus on energy security in itself but in relation to specific 
energy sources. 
The items that used likelihood scales were similarly judged to be quite difficult to answer 
by the students because they often did not know how likely a particular risk was and were 
therefore reluctant to provide an answer. Although the P1 interviews indicated that some 
people had (strong) views on when oil would run out, the majority did not and therefore it 
was decided to use a concern scale instead. A concern scale was also favoured and judged most 
appropriate because it would align with the concern items used to measure climate change 
perceptions. In addition, the matrix question using a concern scale in the pilot 
questionnaire had high internal reliability (Cronbach‘s α = 0.83) compared to a similar 
question using a likelihood scale (Cronbach‘s α = 0.50). 
The final energy security concerns scale used in Phase 2 and 3 of the research. 
Therefore the aspects of energy security used in the final energy security scale were chosen 
from policy documents and previous literature (and informed by the P1 interviews) and the 
scale/type of question was chosen based on some of the piloting trialling different 
question formats. The full question and list of items are displayed in Table A5.9.1.  
The items were envisioned to be used as one scale and it was not expected that participants 
would necessarily distinguish between these aspects themselves (P1 interviews have shown 
that most people do not think about the specifics of energy security in a detailed way). In 
addition, some of the items have some obvious overlap, which is unsurprising considering 
the complex and interrelated nature of energy security aspects, e.g. dependency on foreign 
countries and long and vulnerable supply chains can go hand in hand in most cases. Indeed 
both P2 and P3 showed that the ES scale had strong internal reliability (Cronbach‘s α = 
0.87 and 0.90).  
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Table A5.9.1 
The ten ES items and their corresponding energy security aspects as identified in the literature.  
―The following question asks about your views on energy security – that is making sure 
the UK has a continuous, secure and affordable supply of energy. How concerned are 
you, if at all, that in the future…” 
Reliability/continuous supply 
…there will be power cuts? 
…gas and electricity will be rationed? 
Affordability/Prices 
…electricity may become unaffordable for you? 
…fuel prices (petrol, electricity and gas) will be very high? 
Dependency 
…the UK will become too dependent on energy imports from other countries? 
…another country will cut off the UK‘s energy supply? 
Vulnerability (supply chains) 
…more and more of the UK‘s energy supply is imported from far away? 
…terrorist attacks will cause interruptions to electricity supplies? 
Future supply/Long-term security 
…traditional energy sources (such as gas and oil) will run out? 
…the UK will not have alternatives in place (e.g. renewables) when fossil fuels (gas, oil) 
are no longer available? 
 
10 energy security concern items were measured using a 4-point scale and I don‟t know 
(DK) option. Mean concern was therefore calculated; it was decided that if a respondent 
had 3 or less DK responses on all 10 items, mean concern was also calculated. If a 
respondent had more than 3 DK responses or any missing values, they were left out of any 
subsequent analysis.  
The actual responses to the ES items in P1 and P2 are presented and discussed in chapter 
8 and 9 respectively. However, to explore the relationship between items on the ES scale, 
principle component analysis was conducted; presented in Table A5.9.2 and A5.9.3 on the 
next page. Whereas the ES items in P3 clearly load onto the same factor, the results are not 
as clear for the same ES items in the Cardiff survey (P2). A case could be made for creating 
2 scales (F1 and F2), however even these are not very distinguished/clear. In the interest of 
consistency between the two phases and because all items together create a highly reliable 
scale, it was therefore decided to use the ES items as a single scale. Further research is 
needed to explore the effect of using perhaps slightly different items or scales to begin to 
understand how the public understands and responds to energy security concerns.  
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Table A5.9.2 
Principle Component Analysisa (varimax rotation) on the 10 ES concern items in the  
Cardiff survey. 
 F1 F2 
…the UK will become too dependent on energy 
imports from other countries? 
 0.88 
…more and more of the UK‘s energy supply is 
imported from far away? 
 0.84 
…fuel prices (petrol, electricity and gas) will be very 
high? 
0.42 0.37 
…electricity may become unaffordable for you? 0.83  
…traditional energy sources (such as gas and oil) will 
run out? 
0.64  
…the UK will not have alternatives in place (e.g. 
renewables) when fossil fuels (gas, oil) are no longer 
available? 
0.68  
…terrorist attacks will cause interruptions to electricity 
supplies? 
0.65  
…another country will cut off the UK‘s energy 
supply? 
0.65 0.41 
…there will be power cuts? 0.52 0.51 
…gas and electricity will be rationed? 0.85  
a Factor loadings below 0.39 are not shown. 
Table A5.9.3 
Principle Component Analysisa (varimax rotation) on the 10  
ES concern items in the decision-pathways survey. 
 F1 
…the UK will become too dependent on energy 
imports from other countries? 
0.76 
…more and more of the UK‘s energy supply is 
imported from far away? 
0.75 
…fuel prices (petrol, electricity and gas) will be very 
high? 
0.66 
…electricity may become unaffordable for you? 0.73 
…traditional energy sources (such as gas and oil) will 
run out? 
 
…the UK will not have alternatives in place (e.g. 
renewables) when fossil fuels (gas, oil) are no longer 
available? 
0.73 
…terrorist attacks will cause interruptions to electricity 
supplies? 
0.66 
…another country will cut off the UK‘s energy 
supply? 
0.76 
…there will be power cuts? 0.74 
…gas and electricity will be rationed? 0.77 
a Factor loadings below 0.39 are not shown
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Appendix 6.1   Coding strategy – Awareness of electricity sources (P1) 
Answers to the first question in the interview protocol were systematically coded for 
mentioned energy technologies (Table A6.1). Any mention of further energy sources in the 
discussion in section 1 of the P1 interview protocol was also coded separately; as well as 
any further energy sources mentioned when prompted (e.g. ―have you heard of any other 
energy sources?‖). Answers were also coded for general and technology specific phrases 
that qualified answers (e.g. ―a lot of wind‖). 
Table A6.1 
Coding for energy awareness in the first question of the interview protocol 
Codes Count (/20) 
Section1/EnergyAwareness  
Section1/EnergyAwareness/coal 16 
Section1/EnergyAwareness/gas 9 
Section1/EnergyAwareness/oil 3 
Section1/EnergyAwareness/nuclear 14 
Section1/EnergyAwareness/wind 19 
Section1/EnergyAwareness/solar 6 
Section1/EnergyAwareness/biomass 0 
Section1/EnergyAwareness/water or sea 5 
Section1/EnergyAwareness/tidal 3 
Section1/EnergyAwareness/hydro 2 
Section1/EnergyAwareness/wave 2 
Section1/EnergyAwareness/geothermal 0 
Section1/EnergyAwareness/fossil fuels 2 
Section1/EnergyAwareness/renewables 5 
 
Section1/additional prompted and spontaneous energy awareness 
 
Section1/Prompted and spontaneous energy awareness/coal 1 
Section1/Prompted and spontaneous energy awareness/oil 5 
Section1/Prompted and spontaneous energy awareness/wind 1 
Section1/Prompted and spontaneous energy awareness/solar 12 
Section1/Prompted and spontaneous energy awareness/biomass 5 
Section1/Prompted and spontaneous energy awareness/water 4 
Section1/Prompted and spontaneous energy awareness/tidal 5 
Section1/Prompted and spontaneous energy awareness/wave 4 
Section1/Prompted and spontaneous energy awareness/geothermal 3 
 
Section1/EnergyAwareness/qualifying phrases 
 
Section1/EnergyAwareness/qualifying phrases/general 12 
Section1/EnergyAwareness/qualifying phrases/wind 9 
Section1/EnergyAwareness/qualifying phrases/tidal 2 
Section1/EnergyAwareness/qualifying phrases/solar 4 
Section1/EnergyAwareness/qualifying phrases/water 3 
Section1/EnergyAwareness/qualifying phrases/renewables 7 
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Appendix 6.2   Coding strategy – Understanding renewable energy (P1) 
Answers to the second question in the interview protocol were analysed for reoccurring and 
meaningful themes. The use of examples and comparisons to fossil fuels was also coded and 
summarised in Table A6.2. Numbers are provided only to indicate the occurrence of a code not to 
indicate representativeness. 
Table A6.2 
Coding of answers to the interview question ―What do you understand by renewable energy?‖ 
Codes Count (/20) 
Section1/REUnderstanding/natural resources 7 
Section1/REUnderstanding/not depleting 10 
Section1/REUnderstanding/(won‘t harm) environment 6 
Section1/REUnderstanding/not finite  9 
Section1/REUnderstanding/Examples used/wind 10 
Section1/REUnderstanding/Examples used/solar 3 
Section1/REUnderstanding/Examples used/tidal or sea 5 
Section1/REUnderstanding/Examples used/fossil fuel comparison 11 
 
Appendix 6.3   Coding strategy – Associations with “renewable energy” (P2) 
The written answers to the first question in the Phase 2 Cardiff household survey were content 
coded as displayed below (Table A6.3.1). The first table summarises technological examples and the 
second table (Table A6.3.2) specifies the content of any other answers.  
Table A6.3.1 
Associations with renewable energy in question 1 of the Cardiff survey – technology examples 
Renewable energy 
source   
Count Notes 
Wind energy 184 308 mentioned wind in total 
3 respondents specified ‗onshore‘ or ‗offshore‘ wind 
energy 
Wind farms/turbines 124 
Solar energy 174 246 mentioned solar in total 
14 respondents were more specific e.g. specified PV cells Solar panels 72 
Water/Sea/Marine 56  
Hydro 45  
Wave 54  
Tidal energy 82 Incl. 10 respondents who mentioned the ‗barrage‘ or 
similar (of which 4 mentioned the ‗Severn barrage‘) 
Geothermal/ground 
source heat 
8  
Biomass 38 7 used the term ‗biomass‘ 
12 mentioned ‗waste‘ both unspecified and specified as 
‗compost‘ or ‗burning waste‘ 
6 mentioned ‗biofuels‘ 
10 wrote down ‗wood‘ or ‗trees‘ (of which three mention 
e.g. ‗wood burners‘ and one respondent said ‗sustainable 
forests‘) 
+ 1 participant wrote down ‗crops‘ 
+ 1 participant wrote down ‗algae‘ 
+ 1 participant wrote down ‗bio‘ 
Nuclear power 10 No clarifications provided 
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Table A6.3.2 
Associations with renewable energy in question 1 of the Cardiff survey – content coding for 
provided statements 
 
Content Coding 
 
Count 
 
Notes 
Clean/green/environmentally 
friendly/non-polluting 
77  
Climate change/global 
warming/carbon emissions etc. 
18  
Saving the earth/planet 12  
   
Reuse/not depleted/not 
finite/inexhaustible 
28  
Long-term/for the future 21 
Sustainable energy 26 
Less reliance on fossil fuels 5  
Recycling (unspecified) 17  
   
Natural resource/from nature 22  
   
Other generic positive 
statements 
23 e.g. ―A good idea‖ 
   
I don‘t know/what is it? 9  
Saving energy (not further 
specified) 
8  
Enough to meet needs? 5  
―safe‖ (unspecified) 8 2 exceptions – ―must be safe‖ and ―will it be 
safe?‖ 
Cost - expensive 25  
Cost -  saves money/cheap 20  
Other  34 e.g. 
7 – new/developing technology 
4 – reference to planning issues 
3 – not fossil fuels/alternative energy 
4 – efficiency (both ‗efficient‘ and ‗not 
efficient‘) 
Other things mentioned include ‗electric cars‘, 
‗CO2 capture‘, ‗hydrogen‘ 
Direct negative comments about 
the use of RE 
12 Including that wind looks bad, distrust of 
politicians with regards to RE, political 
correctness, degradation of forests for biofuels, 
reliability 
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Appendix 7.1 Evaluations of renewable energy in general: advantages, 
disadvantages, and cost: coding 
The coding in this section accompanies the discussion in section 7.2 in the main text. The first 
section of the interview protocol included questions on perceived advantages, disadvantages, cost 
and personal opinion about renewable energy. The use of examples and comparisons to fossil fuels 
was also coded and summarised in the tables below (Table A7.1). Numbers are provided only to 
indicate the occurrence of a code not to indicate representativeness of data.  
Table A7.1 
Coding for renewable energy advantages, disadvantages and cost. 
Codes Count (/20) 
Section1/REevaluation  
Section1/REevaluation/advantages/environment 11 
Section1/REevaluation/advantages/won‘t run out 11 
Section1/REevaluation/advantages/examples used 4 
Section1/REevaluation/disadvantages/generic disadvantages 6 
Section1/REevaluation/disadvantages/wind specific 15 
Section1/REevaluation/disadvantages/tidal specific 2 
Section1/REevaluation/disadvantages/solar specific 3 
Section1/REevaluation/cost/cheap 8 
Section1/REevaluation/cost/expensive 13 
Section1/REevaluation/cost/Government‘s role in reducing cost 7 
Section1/REevaluation/cost/other comments 14 
 
Appendix 7.2 Perceptions of, and attitudes towards, renewable energy 
technologies: technology coding 
This appendix accompanies the analysis presented in section 7.3 and 7.4. The overarching 
technology codes (hydro, tidal, wave, solar, wind and biomass) were analysed for specific 
perceptions and evaluations across participants. The main codes are listed below. Comparisons and 
complexities were drawn out by comparing across transcripts and technologies continuously. The 
coding in this section should not be viewed separately from the coding presented in Appendix 7.3 
(other emerging codes). There are considerable links between these codes (e.g. conditional wind 
energy support may be reliant on wind farms being placed ‗offshore‘). 
Water technologies (hydro, wave, tidal) 
 Confusion between technologies 
 Explicit grouping of technologies 
 Direct comparison between technologies (e.g. ―wave is better than tidal because...‖) 
 Uncertainty/lack of knowledge expressed 
 Examples mentioned (e.g. Hoover dam) 
 Severn Barrage comments 
 Positive 
 Negative 
 The role of the planning process (support and opposition) 
 Other (including very specific viewpoints) 
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 General positive evaluations 
 Natural 
 Environment/climate change/clean 
 Constant/good technology 
 Plenty of resource (e.g. tides always there) 
 Other 
 General negative evaluations 
 Environmental/ecological risks 
 Societal impacts 
 Unintended consequences/wondering about impacts 
 Not yet developed/expensive technology 
 Other 
Solar energy 
 Positive evaluations 
 General positive statements/not specified 
 Environment 
 Hope for future/improvements/potential 
 Easy to do/good for individuals 
 Consider having solar panels 
 Negative evaluations 
 Cost 
 Feasibility (reliability, efficiency etc.) 
 Other 
 Experience with solar 
 Type of experience 
 Positive 
 Negative 
Biomass 
 Uncertainty/not sure what it is 
 Positive comments 
 Using waste for energy/recycling 
 Good for communities/individuals 
 A lot of potential for the future 
 Other 
 Negative comments 
 Feasibility/how would it work/scepticism(enough?) 
 Burning/environmental impacts 
 Local impacts (smell, noise, transport) 
 Planting energy crops instead of food 
 Other 
 Conceptualisations/experience drawn on to understand biomass 
 Coal-fire/wood-burning 
 Composting/recycling 
 Incinerators 
 Planting of trees 
 Food waste 
 Biofuels 
 Burning wood 
 Energy crops 
 Waste to heat 
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 Other 
Wind energy 
 Negative comments 
 Efficiency is bad (need a lot of turbines) 
 Takes up lots of space 
 Unreliable/intermittency 
 Cost 
 Impact on people and landscapes 
 Impact on wildlife 
 Other 
 Positive comments 
 Constant 
 Have a lot of wind/reduce dependence 
 Jobs 
 Free wind 
 Environment/clean 
 For the future 
 Technology improvements suggested 
 Aesthetics evaluations 
 Positive evaluations 
 Negative evaluations 
 Other 
 Noise 
 Opinion on living near one 
 Acceptable 
 Depends on circumstances (e.g. noise) 
 Opposed 
 Opinion on using wind energy in the UK 
 Good thing 
 Use in remote places or offshore 
 Get used to it 
 Opposed 
 People and wind farms 
 Don‘t understand opposition 
 Need to take into account people‘s views/compromise 
 Reasons why people oppose 
 Should not be near people 
 Personal experience 
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Appendix 7.3 Perceptions of, and attitudes towards, renewable energy 
technologies: other emerging codes 
The following codes were used in conjunction with the categories presented in Appendix 7.2. 
Sections 7.4 and 7.5 provide an extended discussion of these themes that emerged while analysing 
the discussion around renewable energy and renewable energy technologies in the interviews. Some 
of the codes presented within this appendix are also related to those presented in the previous 
appendix. 
 Extended discussion including both negative and positive evaluations present/construction 
of preference evident/trade-offs mentioned/balance of risks and benefits of a technology 
considered 
 Ascribing importance/weighting (e.g. to one evaluative aspect over another) 
 Conditional support 
o Wondering about impacts/unintended consequences 
o General conditions (renewables in general) 
o Suggested improvements of existing technologies/suggested placing of 
technologies 
o Biomass examples 
o Wind examples 
o Water technologies examples 
 Principle vs. practice (also evident within previous codes) 
o theoretical use vs. practical limitations – explicit mention of difference 
 (RE) energy future visions (any discussion around energy mix and RE use in the future) 
o Increasing the use of RE/need to use more RE 
o RE should play a role but not able to yet (in the future it will be better) 
o RE has limited ability to contribute to energy mix 
o Technological optimism around RE 
o Decentralising the energy system 
 Spontaneous mention of climate change 
o Use of word ‗clean‘ 
o General pollution (undefined) 
o Global warming/climate change mentioned explicitly 
 Spontaneous mention of energy security aspects 
o Fossil fuels running out 
o Price fluctuations and increases 
o Future supply/energy gap 
o Moral issues around oil use and exploration 
o Dependency on other countries 
o Vulnerable supply chains 
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Appendix 8.1   Topline results for the Cardiff survey (P2) 
 
Feelings towards RE (RE affect) 
Q. Do you have any positive/negative feelings about renewable energy? If yes, please rate the 
strength of your positive/negative feelings on the scale below. 
Positive feelings:    Negative feelings: 
          
 % 
Yes 91.5 
No 8.5 
 
 % 
Very positive (+5) 30.8 
(+4) 29.0 
(+3) 20.4 
(+2) 6.9 
Slightly positive (+1) 3.5 
Missing 1.0 
 
 
 
 
 
 
 
 
 
 
 
 % 
Yes 27.9 
No 72.1 
 % 
Very negative (-5) 1.0 
(-4) 2.1 
(-3) 6.0 
(-2) 7.9 
Slightly negative (-1) 10.4 
Missing 0.6 
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Energy source favourability 
Q. How favourable or unfavourable are your overall opinions or impressions of the following 
energy sources for producing electricity currently? 
 Very 
favourable 
 
 
% 
Mainly 
Favourable 
 
 
% 
Neither 
favourable 
nor 
unfavourable 
% 
Mainly 
unfavourable 
 
 
% 
Very 
unfavourable 
 
 
% 
Never 
heard of 
 
% 
No 
data 
 
 
% 
Biomass, that 
is wood, 
energy crops, 
and human 
and animal 
waste 
 
 
18.7 
 
 
31.9 
 
 
25.2 
 
 
11.2 
 
 
4.6 
 
 
5.4 
 
 
3.1 
2010 surveya 24 34 19 9 5 7 (3) 
Welsh 
samplea 
30 38 11 10 4 3 (3) 
Coal 6.0 17.9 27.3 35.0 12.5 0.4 1.0 
2010 surveya 9 27 19 30 13 Below 1 (2) 
Welsh 
samplea 
17 33 13 24 12 0 (1) 
Oil 4.2 13.3 28.7 37.3 14.4 0.4 1.7 
2010 surveya 5 27 26 28 10 1 (2) 
Welsh 
samplea 
9 35 18 25 8 1 (3) 
Wave 45.2 31.7 12.1 4.2 2.3 3.5 1.0 
Tidal 49.0 31.0 9.8 3.8 2.5 3.1 0.8 
Solar 60.4 26.7 7.7 2.3 2.1 0.4 0.4 
2010 surveya 56 32 6 3 1 Below 1 (1) 
Welsh 
samplea 
61 29 6 2 0 Below 1 2 
Gas 7.1 24.6 36.9 23.8 5.2 0.4 1.9 
2010 surveya 14 42 20 18 4 Below 1 (3) 
Welsh 
samplea 
19 41 16 19 3 0 (1) 
Nuclear 12.3 17.1 22.5 25.4 21.7 0.0 1.0 
2010 surveya 10 24 20 21 20 1 (3) 
Welsh 
samplea 
10 20 20 16 27 1 (4) 
Hydro 45.2 35.2 12.3 1.9 1.9 2.9 0.6 
2010 surveya 39 37 13 3 1 5 (3) 
Welsh 
sample 
41 37 10 1 1 6 (4) 
Wind 49.4 32.1 8.5 5.4 4.0 0.2 0.4 
2010 surveya 49 33 9 5 3 1 1 
Welsh 
samplea 
52 31 7 5 5 0 - 
a
Spence et al. (2010b)
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Solar power characteristics  
Q. The following statements relate to the use of solar energy. Please indicate how much you 
agree or disagree with each one. 
 
 Strongly 
agree 
 
% 
Agree 
 
 
% 
Neither 
agree nor 
disagree 
% 
Disagree 
 
 
% 
Strongly 
disagree 
 
% 
Missing 
 
 
% 
Solar energy can provide a 
continuous and constant 
supply of electricity 
15.8 36.2 18.1 25.2 3.7 1.2 
Solar energy is an efficient 
way to produce electricity 
19.4 46.3 20.0 12.7 0.4 1.2 
Solar energy is an 
expensive way to produce 
electricity 
5.4 30.0 34.0 25.6 3.5 1.5 
Solar panels are ugly to 
look at  
3.1 17.9 28.5 39.6 10.4 0.6 
Solar energy can help 
prevent climate change 
26.7 46.7 16.7 5.4 3.1 1.3 
Developing solar energy is 
important for ensuring 
there is a long-term supply 
of electricity in Britain 
26.3 47.5 18.5 6.2 0.8 0.8 
Solar energy is suitable for 
use in the UK 
19.8 46.5 23.1 9.2 0.6 0.8 
Solar energy harms the 
environment or wildlife 
around it 
1.2 1.5 14.2 49.6 32.9 0.6 
Solar energy is a clean way 
of producing electricity 
38.5 50.4 7.1 2.3 1.0 0.8 
There are risks to people 
from using solar energy  
1.5 2.3 20.2 45.0 30.4 0.6 
Solar energy provides 
benefits to an individual or 
community 
26.0 50.8 18.8 2.5 1.0 1.0 
Solar energy technology 
still needs a lot of 
development 
26.0 48.8 20.4 3.3 0.6 1.0 
Solar energy is not suitable 
for large-scale use 
5.6 21.0 40.0 27.7 5.4 0.4 
I would consider having 
solar panels at home 
27.1 48.1 12.7 8.5 3.3 0.4 
Solar energy will take up a 
lot of space 
8.3 32.8 35.1 19.7 3.9 0.4 
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Biomass characteristics 
Q. The following statements relate to the use of biomass to produce electricity. Please 
indicate how much you agree or disagree with each one. 
 Strongly 
agree 
 
% 
Agree 
 
 
% 
Neither 
agree nor 
disagree 
% 
Disagree 
 
 
% 
Strongly 
disagree 
 
% 
Missing 
 
 
% 
Biomass can provide 
a continuous and 
constant supply of 
electricity 
6.9 34.4 44.4 11.2 2.3 0.8 
Biomass can help 
prevent climate 
change 
4.8 24.4 42.1 23.8 4.2 0.6 
Developing biomass is 
important for 
ensuring a long-term 
supply of electricity in 
Britain 
5.0 32.9 41.2 16.8 2.9 1.2 
Any form of biomass 
that involves burning 
is unacceptable to me 
4.8 20.4 42.7 27.1 3.8 1.2 
Using waste to create 
energy is good 
26.2 57.9 13.3 2.3 0.2 0.2 
Using land to grow 
crops for energy is 
unacceptable to me 
9.2 21.9 37.3 25.4 6.0 0.2 
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Tidal energy characteristics + Severn Barrage opinion 
Q. The following statements relate to the use of tidal power to produce electricity. Please 
indicate how much you agree or disagree with each one. 
 
 Strongly 
agree 
 
% 
Agree 
 
 
% 
Neither 
agree nor 
disagree 
% 
Disagree 
 
 
% 
Strongly 
disagree 
 
% 
Missing 
 
 
% 
Tidal power can provide 
a continuous and 
constant supply of 
electricity 
27.1 46.2 18.7 6.9 0.6 0.6 
Tidal power is an efficient 
way to produce 
electricity 
22.3 43.1 29.2 4.6 0.2 0.6 
Tidal power is an 
expensive way to 
produce electricity 
5.4 20.6 52.5 19.0 1.9 0.6 
Tidal power stations are 
ugly to look at  
2.1 15.6 57.1 19.6 3.7 1.9 
Tidal power can help 
prevent climate change 
21.3 48.8 23.5 4.4 1.0 1.0 
Developing tidal power is 
important for ensuring a 
long-term supply of 
electricity in Britain 
23.3 51.5 22.1 1.9 0.8 0.4 
Tidal power is suitable 
for use in the UK 
34.6 49.2 14.4 0.6 0.4 0.8 
Tidal power harms the 
environment or wildlife 
around it 
2.9 13.8 47.5 29.0 6.0 0.8 
Tidal power is a clean 
way of producing 
electricity 
24.6 57.1 16.2 1.0 0.4 0.8 
There are risks to people 
from using tidal power  
0.6 4.6 36.5 43.1 14.6 0.6 
Tidal power technology 
still needs a lot of 
development 
15.8 50.0 27.5 5.4 0.8 0.6 
Tidal power has 
unacceptable impacts on 
surrounding communities 
2.1 8.1 54.4 27.5 7.9 0.6 
Tidal power changes local 
marine ecosystems and 
landscapes which is 
unacceptable to me 
4.0 14.8 58.3 18.8 3.1 1.0 
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Q. Have you heard about the proposed Severn Barrage tidal power development? 
 % 
Yes 73.5 
No 26.5 
 
Q. If yes, which position best describes your attitude towards the Severn Barrage proposal? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 % 
I would strongly oppose the development 
(e.g. sign a petition/join an opposition 
group) 
 
2.3 
 
I would oppose the development 
 
3.1 
I would neither oppose nor support the 
development 
 
5.6 
 
I would support the development 
 
34.6 
I would strongly support the development 
(e.g. sign a petition/join a support group) 
 
12.9 
I don’t know/I haven’t made up my mind yet 15.4 
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Wind energy characteristics 
Q. The following statements relate to the use of wind energy to produce electricity. Please 
indicate how much you agree or disagree with each one. 
 
 Strongly 
agree 
 
% 
Agree 
 
 
% 
Neither 
agree nor 
disagree 
% 
Disagree 
 
 
% 
Strongly 
disagree 
 
% 
Missing 
 
 
% 
Wind energy can provide 
a continuous and 
constant supply of 
electricity 
17.5 42.1 17.7 18.3 4.0 0.4 
Wind energy is an 
efficient way to produce 
electricity 
16.9 47.1 22.5 11.2 2.1 0.2 
Wind energy is an 
expensive way to 
produce electricity 
3.1 24.4 44.6 24.6 2.5 0.8 
Wind turbines are ugly 
to look at  
11.0 27.7 24.4 27.9 9.0 0.0 
Wind energy can help 
prevent climate change 
22.1 50.8 18.7 6.5 1.7 0.2 
Developing wind energy 
is important for ensuring 
a long-term supply of 
electricity in Britain 
22.1 57.5 14.0 5.0 1.2 0.2 
Wind energy is suitable 
for use in the UK 
28.3 59.8 9.6 1.5 0.8 0.0 
Wind energy harms the 
environment or wildlife 
around it 
1.2 11.2 35.6 40.8 11.0 0.4 
Wind energy is a clean 
way of producing 
electricity 
26.3 61.7 9.8 1.3 0.6 0.2 
There are risks to people 
from using wind energy  
1.3 5.8 26.9 49.0 16.5 0.4 
Wind energy provides 
benefits to an individual 
or community 
15.2 52.9 26.9 3.3 0.8 1.0 
Wind energy technology 
still needs a lot of 
development 
13.7 41.5 31.7 11.0 1.5 0.6 
Wind energy should only 
be used offshore or in 
remote areas 
10.8 31.0 24.2 28.7 4.8 0.6 
Wind energy takes up 
lots of land 
9.8 42.3 30.6 15.6 1.5 0.2 
Wind energy is very 
noisy 
3.8 20.6 47.5 23.8 4.0 0.2 
Wind energy poses 
health risks for people 
living near-by 
1.2 7.5 34.8 44.8 11.5 0.2 
Wind energy spoils the 
landscape 
12.1 28.1 26.2 26.9 6.7 0.0 
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Belief in anthropogenic climate change + Feelings towards climate change 
Q. As far as you know, do you personally think the world’s climate is changing or not? 
 Cardiff survey 
(2010) 
2010 
surveya 
2010 
survey 
WALESa 
2005 
surveyb 
 % % % % 
Yes 79.0 78 77 91 
No 8.3 15 19 4 
I don’t 
know 
12.7 6 4 5 
a National and Welsh sub-samples from Spence et al. (2010b) 
b
 Poortinga et al. (2006) 
 
Q. On a purely emotional level, how do you feel about climate change? 
 
 Very positive 
 
% 
Fairly 
positive 
 
% 
Neither 
negative nor 
positive 
% 
Fairly 
negative 
 
% 
Very negative 
 
% 
Cardiff 
survey 
5.2 13.7 31.7 34.0 15.4 
2010 national 
survey a 
4 17 34 30 11 
2010 Welsh 
sub-sample a 
5 21 28 28 15 
a
 National and Welsh sub-samples from Spence et al. (2010b) 
 
Q. Thinking about the causes of climate change, which, if any, of the following best describes 
your opinion? 
a National and Welsh sub-samples from Spence et al. (2010b) 
 
 
 Cardiff 
survey 
% 
2010 
survey  a 
% 
2010 survey 
WALES  a 
% 
 
Climate change is entirely caused by natural 
processes                                   
 
3.7 
 
6 
 
7 
Climate change is mainly caused by natural 
processes 
8.5 12 11 
Climate change is partly caused by natural 
processes and partly caused by human activity 
48.5  47 44 
Climate change is mainly caused by human activity 28.5 24 28 
Climate change is entirely caused by human 
activity 
7.1 7 7 
I think there is no such thing as climate change 1.0 2 2 
I don’t know 2.7 2 1 
Missing 0.2 - - 
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Climate change concern 
Q. How concerned, if at all, are you about climate change?  
  
Cardiff survey 
% 
 
2010 surveya 
% 
2010 survey 
WALESa 
% 
Not at all concerned 3.5 8 14 
Not very concerned 17.7 19 16 
Fairly concerned 50.6 43 36 
Very concerned 28.3 28 32 
Missing 0.2 - - 
a
National and Welsh sub-samples from Spence et al. (2010b). The question in the 2010 national survey 
was slightly different: “How concerned, if at all, are you about climate change, sometimes referred to as 
‘global warming’?” 
Q. How much do you worry about climate change?  
 % 
Not at all 12.9 
Only a little 43.7 
A fair amount 33.8 
A great deal 9.6 
Missing 0.0 
 
Q. When you think about climate change, how anxious do you feel? 
 % 
Not at all anxious 16.3 
Not very anxious 40.2 
Fairly anxious 33.3 
Very anxious 10.2 
Missing 0.0 
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Climate change scepticism and additional items 
Q. To what extent do you agree or disagree with each of the following statements about 
climate change? 
 Strongly 
agree 
% 
Agree 
 
% 
Neither 
agree nor 
disagree 
% 
Disagree 
 
% 
Strongly 
disagree 
% 
Missing 
 
% 
There are risks to 
people in Britain from 
climate change 
19.3 52.7 18.9 7.1 1.9 0.2 
There are benefits to 
people in Britain from 
climate change 
1.2 16.0 34.8 39.0 8.8 0.2 
I have mixed feelings 
about climate change 
1.9 40.0 31.7 19.4 6.5 0.4 
I trust the British 
Government to take 
appropriate action 
against climate 
change 
2.5 16.9 25.0 36.2 19.4 0.0 
Climate change will 
mostly affect areas 
that are far away from 
here 
1.7 10.4 21.3 49.0 17.5 0.0 
Climate change is 
likely to have a big 
impact on people like 
me 
8.3 31.3 40.8 17.1 2.3 0.2 
The media is often too 
alarmist about issues 
like climate change 
15.0 40.4 17.3 22.5 4.8 0.0 
There is too much 
conflicting evidence 
about climate change 
to know whether it is 
actually happening 
8.8 35.2 19.2 29.8 6.7 0.2 
Claims that human 
activities are changing 
the climate are   
exaggerated 
5.8 21.0 24.0 37.1 11.9 0.2 
Most scientists agree 
that humans are 
causing climate 
change 
11.2 45.8 28.3 12.5 2.3 0.0 
The seriousness of 
climate change is 
exaggerated 
6.3 16.3 29.2 35.4 12.7 0.0 
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Effects of climate change 
Q. When, if at all, do you think Britain will start feeling the effects of climate change? 
 Cardiff survey 
% 
2010 national 
surveya % 
We are already  
feeling the effects 
 
55 
 
41 
In the next 10 years 6.5 13 
In the next 25 years 9.4 14 
In the next 50 years 6.9 11 
In the next 100 years 2.9 5 
Beyond the next 100 years 3.3 4 
Never 1.9 4 
I don’t know 14.0 7 
a
 National and Welsh sub-samples from Spence et al. (2010b) 
 
Energy security concern 
Q. The following question asks about your views on energy security – that is making sure the 
UK has a continuous, secure and affordable supply of energy. How concerned are you, if at all, 
that in the future... 
 Not at all 
concerned 
% 
Not very 
concerned 
% 
Fairly 
concerned 
% 
Very 
concerned 
% 
 
Don’t 
know 
% 
Miss-
ing 
 
% 
…the UK will become too 
dependent on energy imports 
from other countries? 
1.3 7.3 45.2 43.1 3.1 0.0 
…there will be power cuts? 1.7 19.4 49.2 27.1 2.5 0.0 
…fuel prices (petrol, electricity 
and gas) will be very high? 
0.6 2.1 27.7 69.0 0.4 0.2 
…more and more of the UK’s 
energy supply is imported 
from far away? 
0.2 6.2 35.8 54.6 3.1 0.2 
…terrorist attacks will cause 
interruptions to electricity 
supplies? 
5.4 32.3 31.9 23.3 6.7 0.4 
…traditional energy sources 
(such as gas and oil) will run 
out? 
1.0 9.8 41.2 45.8 2.3 0.0 
…another country will cut off 
the UK’s energy supply? 
4.2 26.0 35.0 29.4 5.4 0.0 
…electricity may become 
unaffordable for you? 
2.7 26.3 37.7 31.3 1.5 0.4 
…the UK will not have 
alternatives in place (e.g. 
renewables) when fossil fuels 
(gas, oil) are no longer 
available? 
0.6 9.8 44.4 42.5 2.5 0.2 
…gas and electricity will be 
rationed? 
4.4 24.6 38.1 29.0 3.9 0.0 
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Likelihood of fossil fuels running out 
Q. As far as you know when, if at all, do you think oil and gas/coal will start to run out? 
 Oil and gas 
% 
Coal 
% 
 
In the next 10 years 
 
6.2 
 
7.3 
In the next 25 years 26.8 19.1 
In the next 50 years 29.7 20.6 
In the next 100 years 13.9 19.8 
Beyond the next 100 years 5.8 12.1 
Never 0.4 2.3 
I don’t know 16.6 18.5 
Missing 0.8 0.2 
 
Climate change and energy security trade-off 
Q. When considering what energy technologies Britain should use in the future, which of these 
two issues do you think is more important? 
Energy security = making sure the UK has a continuous, secure and affordable supply of energy  
Climate change = reducing the use of carbon emitting energy sources like fossil fuels (coal, oil, 
gas) 
  
% 
Energy security is the only important issue 4.0 
Both - but energy security is more important 
than climate change 
21.2 
Both are equally important 55.2 
Both - but climate change is more important 
than energy security 
17.5 
Climate change is the only important issue 0.6 
Missing 1.6 
 
 
Ideal and realistic RE contributions to the energy mix in 20 years 
 
Q. In your ideal world, how much do you think renewables should be contributing to our 
electricity supply in 20 years?  
 
RE in energy 
mix (%) 
0 10 20 30 40 50 60 70 80 90 100 Missing/ 
invalid 
RE ideal 
contributions 
(%) 
0.6 0.6 2.1 5.8 4.8 23.5 9.0 16.2 16.0 6.2 13.3 2.1 
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Q. Now given the realities (political, technological & economic factors), how much do you 
think renewables will be contributing to our electricity supply in 20 years? 
 
 
RE in energy 
mix (%) 
0 10 20 30 40 50 60 70 80 90 100 Missing/ 
invalid 
RE realistic 
contributions 
(%) 
0.4 13.1 26.3 18.3 15.4 13.7 4.6 3.3 1.5 0.6 0.4 2.5 
 
 
Support/Opposition for developments ‘in your area’ 
Q. To what extent would you support or oppose the following developments in your area? (By 
‘area’ we mean up to approximately 5 miles from your home)? 
  
 Strongly 
support 
 
% 
 
Support 
 
% 
Neither 
support 
nor 
oppose 
% 
 
Oppose 
 
% 
Strongly 
oppose 
 
% 
 
Missing 
 
% 
…the building of a 
new nuclear power 
station 
 
3.5 
 
8.8 
 
19.0 
 
27.5 
 
40.8 
 
0.4 
2010 survey a 3 11 10 23 47 3/4 
Welsh sample a 4 12 7 24 46 2/4 
…the building of a 
new coal power 
station 
 
1.7 
 
9.0 
 
21.3 
 
34.0 
 
32.9 
 
1.0 
2010 survey a 2 13 15 29 33 3/4 
Welsh sample a 5 18 14 27 31 1/5 
…the building of a 
wind farm 
 
15.8 
 
42.9 
 
24.8 
 
8.7 
 
7.1 
 
0.8 
2010 survey a 16 37 12 17 13 2/4 
Welsh sample a 16 37 11 18 11 1/5 
…the building of a 
biomass plant 
 
8.8 
 
26.3 
 
39.2 
 
16.9 
 
8.3 
 
0.4 
…the widespread 
use of solar panels 
on roofs 
 
44.0 
 
40.4 
 
12.3 
 
2.3 
 
1.0 
 
0.0 
a National and Welsh sub-samples from Spence et al. (2010b) 
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New Ecological Paradigm Scale 
Q. Please indicate how much you agree or disagree with the following general statements.* 
 Strongly 
agree 
% 
Agree 
 
% 
Neither 
agree nor 
disagree 
% 
Disagree 
 
% 
Strongly 
disagree 
% 
Missing 
 
% 
1. We are approaching the limit of 
the number of people the earth can 
support 
 
23.7 
 
38.5 
 
24.0 
 
10.8 
 
2.3 
 
0.8 
2. Humans have the right to modify 
the natural environment to suit their 
needs 
 
2.9 
 
25.6 
 
28.7 
 
34.6 
 
7.5 
 
0.8 
3. When humans interfere with 
nature it often produces disastrous 
consequences 
 
16.3 
 
54.6 
 
20.8 
 
6.5 
 
1.3 
 
0.4 
4. Human ingenuity will insure that 
we do NOT make the earth 
unliveable 
 
2.7 
 
26.5 
 
34.0 
 
29.6 
 
6.3 
 
0.8 
5. Humans are severely abusing the 
environment 
 
20.4 
 
53.7 
 
16.9 
 
6.5 
 
2.1 
 
0.4 
6. The earth has plenty of natural 
resources if we just learn how to 
develop them 
 
13.8 
 
50.6 
 
19.8 
 
12.5 
 
2.3 
 
1.0 
7. Plants and animals have as much 
right as humans to exist 
 
30.2 
 
51.9 
 
11.3 
 
4.6 
 
1.5 
 
0.4 
8. The balance of nature is strong 
enough to cope with the impacts of 
modern industrial nations 
 
1.0 
 
10.2 
 
25.0 
 
48.7 
 
14.6 
 
0.6 
9. Despite our special abilities 
humans are still subject to the laws 
of nature 
 
23.5 
 
60.0 
 
13.5 
 
1.5 
 
0.4 
 
1.2 
10. The so-called “ecological crisis” 
facing humankind has been greatly 
exaggerated 
 
3.7 
 
17.7 
 
31.9 
 
34.2 
 
11.7 
 
0.8 
11. The earth is like a spaceship with 
very limited room and resources 
 
11.7 
 
43.8 
 
29.0 
 
12.9 
 
1.7 
 
0.8 
12. Humans were meant to rule over 
the rest of nature 
 
3.1 
 
9.0 
 
26.7 
 
39.8 
 
20.8 
 
0.6 
13. The balance of nature is very 
delicate and easily upset 
 
24.2 
 
54.6 
 
13.7 
 
6.2 
 
0.8 
 
0.6 
14. Humans will eventually learn 
enough about how nature works to 
be able to control it 
 
2.9 
 
19.0 
 
34.8 
 
32.5 
 
10.4 
 
0.4 
15. If things continue on their 
present course, we will soon 
experience a major ecological 
catastrophe 
 
13.3 
 
37.5 
 
38.7 
 
8.3 
 
1.3 
 
1.0 
*Agreement with the eight odd–numbered items and disagreement with the seven even–numbered 
items indicate pro–NEP responses. Hypothesized facets: the reality of limits to growth (items 1, 6, 11), 
antianthropocentrism (items 2, 7, 12), the fragility of nature’s balance (items 3, 8, 13), rejection of 
exemptionalism (items 4, 9, 14), and possibility of an eco-crisis (items 5, 10, 15) (Hawcroft & Milfont, 
2010).
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Appendix 8.2  Linear regression analysis of energy security concern 
Table A8.2 
Linear regression analysis of energy security concerna (R2 = 0.148) 
 B SE p 
Gender (female)    
- male -0.05 0.05 n.s. 
Age (16-34)    
- 35-44 0.07 0.08 n.s. 
- 45-54 0.01 0.07 n.s. 
- 55-64 0.07 0.09 n.s. 
- 65 and over 0.16 0.09 n.s. 
Qualification (no formal 
qualifications) 
   
- GCSE -0.01 0.08 n.s. 
- Vocational -0.11 0.09 n.s. 
- A-Level -0.23 0.10 * 
- Degree -0.30 0.08 *** 
- Postgraduate -0.42 0.08 *** 
Voting Intention    
- Conservative  -0.04 0.06 n.s. 
- Labour 0.00 0.05 n.s. 
- Liberal Democrat -0.00 0.08 n.s. 
a Unstandardised regression coefficients (B) and standard errors (SE). 
n.s., non-significant; * p < 0.05; *** p < 0.001 
 
Appendix 8.3  Logistic regression analysis of ES-CC preference 
Table A8.3 
Logistic regression analysis of the ES-CC trade-off measurea (Equal importance of CC and ES as 
reference category) Nagelkerke R2 = 0.155 
 ES preference CC preference 
 OR 95% CI p OR 95% CI p 
Gender (female)       
- male 2.740 0.23-0.59 *** 1.786 0.33-0.94 * 
Age (16-34)       
- 35-44 0.946 0.48-2.34 n.s. 0.709 0.61-3.28 n.s. 
- 45-54 0.682 0.66-3.24 n.s. 1.092 0.42-2.01 n.s. 
- 55-64 0.718 0.64-3.05 n.s. 0.661 0.64-3.58 n.s. 
- 65 and over 0.912 0.47-2.56 n.s. 1.087 0.35-2.44 n.s. 
Qualification (no formal 
qualifications) 
      
- GCSE 1.306 0.35-1.67 n.s. 1.887 0.15-1.84 n.s. 
- Vocational 1.007 0.41-2.04 n.s. 1.684 0.16-2.25 n.s. 
- A-Level 1.383 0.27-1.91 n.s. 3.003 0.09-1.29 n.s. 
- Degree 0.971 0.46-2.31 n.s. 4.065 0.08-0.77 * 
- Postgraduate 0.828 0.53-2.73 n.s. 6.494 0.05-0.47 ** 
Voting Intention       
- Conservative  1.209 0.46-1.49 n.s. 0.420 1.08-5.25 * 
- Labour 1.221 0.47-1.47 n.s. 1.220 0.45-1.48 n.s. 
- Liberal Democrat 0.770 0.54-3.11 n.s. 0.905 0.49-2.50 n.s. 
a Odds ratio (OR), 95% confidence intervals (95% CI); ES = energy security, CC = climate change 
n.s., non-significant; *** p < 0.001; ** p < 0.01; * p < 0.05.
 337 
 
Appendix 8.4  Binary logistic regression analysis of renewable energy affect 
Table A8.4 
Binary logistic regression analysis of renewable energy affect (Nagelkerke R2 = 0.120) 
 Overall affect towards REa 
(0=negative or neutral, 1=positive) 
 OR 95% Cl p 
Gender (female)    
- male 1.011 0.61-1.68 n.s. 
Age (16-34)    
- 35-44 1.073 0.41-2.84 n.s. 
- 45-54 1.022 0.40-2.63 n.s. 
- 55-64 0.775 0.31-1.96 n.s. 
- 65 and over 0.555 0.21-1.47 n.s. 
Qualification (no formal 
qualifications) 
   
- GCSE 1.001 0.46-2.19 n.s. 
- Vocational 1.573 0.61-4.05 n.s. 
- A-Level 1.348 0.46-3.94 n.s. 
- Degree 1.492 0.65-3.43 n.s. 
- Postgraduate 2.863 1.18-6.93 * 
Voting Intention    
- Conservative  0.909 0.50-1.66 n.s. 
- Labour 1.801 0.97-3.35 n.s. 
- Liberal Democrat 6.429 1.46-28.21 * 
aOdds ratios (OR) and 95% confidence intervals (95% CI  
n.s., non-significant; * p < 0.05. 
 
 
Appendix 8.5  Energy source favourability factor analysis 
 
Table A8.5 
Principle component analysis (Varimax rotation) of energy  
source favourability ratingsa 
 F1 F2 
 Renewables 
(RET) scale 
Fossil fuels 
scale 
Biomass .45  
Wind energy .73  
Solar power .81  
Wave power .89  
Tidal power .89  
Hydro power .77  
Oil  .86 
Coal   .82 
Natural gas  .78 
Chronbach‘s α .88b .80 
a Factor loadings under .39 are not shown 
b Biomass is excluded to improve reliability of the scale
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Appendix 8.6 Comparison between energy source favourability and support 
and opposition of energy developments in your area 
 
 
Table A8.6 
Descriptive and inferential statistics for the comparison between energy source favourability and 
support and opposition of energy developments ‗in your area‘ (scale -2 to +2) 
  
Wilcoxon Signed-Rank 
Tests 
Mean and 
standard 
deviation 
(favourability 
rating) 
Mean and 
standard 
deviation 
(„in your area‟) 
Wind energy/farm z(38,300)=-12.197, p<0.001 1.18 (1.07) 0.52 (1.08) 
Solar energy/panels z(78, 180)=-4.978, p<0.001 1.42 (0.89) 1.24 (0.83) 
Biomass (plant) z(91, 218)=-7.080, p<0.001 0.53 (1.10) 0.11 (1.06) 
Coal (power station) z(62, 251)=-10.221, p<0.001 -0.31 (1.09) -0.88 (1.03) 
Nuclear (power 
station) 
z(45,260)=-11.570, p<0.001 -0.27 (1.32) -0.94 (1.13) 
 
 
 
Appendix 8.7  Biomass characteristics factor analysis 
 
Table A8.7 
Principle Component Analysis of the biomass characteristics (using varimax rotation)a 
  
F1 
 
F2 
Biomass can provide a continuous and constant 
supply of electricity 
.69  
Biomass can help prevent climate change .78  
Developing biomass is important for ensuring a 
long-term supply of electricity in Britain 
.82  
Using waste to create energy is good .66  
Any form of biomass that involves burning is 
unacceptable to me 
 .69 
Using land to grow crops for energy is 
unacceptable to me 
 .89 
   
Chronbach‘s α .74 .48 
a Factor loadings below 0.39 are not shown. 
 
 
 
 
 339 
 
Appendix 8.8 Linear regression analysis of ideal renewable energy 
contributions to energy futures 
Table A8.8 
Linear regression analysis of ideal renewable contributions to energy futuresa  
(R2=0.094) 
 B SE p 
Gender (female)    
- male -0.57 0.20 ** 
Age (16-34)    
- 35-44 -0.20 0.34 n.s. 
- 45-54 -0.08 0.33 n.s. 
- 55-64 -0.48 0.34 n.s. 
- 65 and over -1.02 0.38 ** 
Qualification (no formal 
qualifications) 
   
- GCSE -0.15 0.37 n.s. 
- Vocational 0.08 0.45 n.s. 
- A-Level -0.14 0.41 n.s. 
- Degree 0.04 0.37 n.s. 
- Postgraduate -007 0.36 n.s. 
Voting Intention    
- Conservative  -0.78 0.27 ** 
- Labour -0.11 0.24 n.s. 
- Liberal Democrat 0.45 0.35 n.s. 
aUnstandardised regression coefficients (B) and standard errors (SE). 
n.s., non-significant; ** p < 0.01
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Appendix 8.9  Determinants of support and opposition to a wind farm in 
your area 
Table A8.9.1 
Logistic regression analysis of support for a wind farm in your area (support as reference group)a 
 
 
Table A8.9.2 
Logistic regression analysis of support for a wind farm in your area (oppose as reference group)a 
 
 Oppose Neither support nor oppose 
 OR 95% CI p OR 95% CI p 
NEP 1.948 0.78-4.95 n.s. 1.520 0.75-3.09 n.s. 
ES concern 0.627 0.29-1.37 n.s. 1.158 0.64-2.09 n.s. 
CC concern 0.386 0.19-0.77 ** 0.516 0.31-0.85 * 
CC scepticism 0.975 0.53-1.79 n.s. 0.749 0.47-1.18 n.s. 
RE (pos) affect  0.704 0.60-3.35 n.s. 1.181 0.40-1.78 n.s. 
Wind favourability 0.515 0.36-0.74 *** 0.848 0.63-1.15 n.s. 
Wind energy 
benefits 
0.290 0.14-0.60 ** 0.371 0.21-0.66 ** 
Wind energy risks 1.471 0.82-2.63 n.s. 1.338 0.86-2.08 n.s. 
Aesthetic detriment 7.418 4.01-13.74 * 4.011 2.65-6.06 *** 
       
Nagelkerke R2 0.521 
a Odds ratios (OR), 95% confidence intervals (95% CI). 
n.s., non-significant; *** p < 0.001; ** p < 0.01; * p < 0.05 
 
 Support Neither support nor oppose 
 OR 95% CI p OR 95% CI p 
NEP 0.513 0.20-1.31 n.s. 0.780 0.40-1.85 n.s. 
ES concern 1.594 0.73-3.47 n.s. 1.845 0.89-3.85 n.s. 
CC concern 2.594 1.30-5.18 ** 1.336 0.69-2.59 n.s. 
CC scepticism 2.592 0.56-1.89 n.s. 0.769 0.43-1.37 n.s. 
RE (pos) affect  0.704 0.30-1.66 n.s. 0.597 0.27-1.32 n.s. 
Wind favourability 1.942 1.36-2.78 *** 1.646 1.18-2.30 ** 
Wind energy 
benefits 
3.450 1.67-7.13 ** 1.280 0.67-2.44 n.s. 
Wind energy risks 0.680 0.38-1.21 n.s. 0.910 0.53-1.56 n.s. 
Aesthetic detriment 0.135 0.07-0.25 *** 0.541 0.30-0.97 * 
       
Nagelkerke R2 0.521 
a Odds ratios (OR), 95% confidence intervals (95% CI). 
n.s., non-significant; *** p < 0.001; ** p < 0.01; * p < 0.05 
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Appendix 9.1 Demographic characteristics influencing onshore and 
offshore wind farm support (Profile A, B and C) 
Table A9.1 
Logistic regression analysis of wind farm support profilesb (A, B, C; Profile A used as reference 
group). Nagelkerke R2 = 0.113. 
 Profile B a Profile C a 
 OR 95% CI p OR 95% CI p 
Gender (female)       
- male 0.970 0.56-1.70 n.s. 0.769 0.47-1.25 n.s. 
Age (18-24)       
- 25-34 0.347 0.11-1.14 n.s. 0.592 0.35-1.49 n.s. 
- 35-44 0.831 0.31-2.27 n.s. 1.198 0.52-2.78 n.s. 
- 45-54 1.460 0.73-3.85 n.s. 0.748 0.29-1.92 n.s. 
- 55-64 0.876 0.31-2.38 n.s. 0.672 0.27-1.64 n.s. 
- 65 and over 1.653 0.61-4.55 n.s. 1.437 0.60-3.45 n.s. 
Qualification (no formal 
qualifications) 
 
     
- GCSE 1.097 0.45-2.63 n.s. 0.602 0.29-1.27 n.s. 
- Vocational 1.560 0.54-4.55 n.s. 0.380 0.13-1.15 n.s. 
- A-Level 2.101 0.88-5.00 n.s. 0.998 0.48-2.08 n.s. 
- Degree 0.965 0.41-2.27 n.s. 0.561 0.28-1.14 n.s. 
- Postgraduate 1.560 0.34-7.14 n.s. 0.781 0.61-2.70 n.s. 
Voting Intention       
- Conservative  0.854 0.44-1.67 n.s. 0.765 0.42-1.37 n.s. 
- Labour 0.612 0.30-1.27 n.s. 0.481 0.25-0.92 * 
- Liberal Democrat 0.312 0.11-0.97 * 0.246 0.09-0.68 ** 
a Odds ratios (OR) and 95% confidence intervals (95% CI) 
n.s., non-significant; * p < 0.05.** p < 0.01. 
bProfile A = support both onshore and offshore wind farms, Profile B = support offshore wind farms and 
onshore wind farms out of sight, Profile C = support both onshore and offshore wind farms out of sight. 
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Appendix 9.2 Relationship between wind farm support profiles (A, B, C) 
and (most important) reason for support 
Table A9.2 
Contingency table for wind farm support profiles and reason for supporting wind farms 
(χ2(6)=36.523, p<0.001, Cramer‘s V= 0.204, p<0.001). 
 (Most important) Reason for supporting wind farms  
 
 
 
 
 
Attitudinal PROFILEa 
 
Need for 
the future  
(fossil fuels 
running 
out) 
 
 
 
Good for 
the 
environment 
 
 
 
To prevent 
climate 
change 
 
 
 
 
Reduce 
dependency 
 
 
 
 
 
Total 
A 
 
Count 126 66 36 26 254 
% within Profile 49.6% 26.0% 14.2% 10.2% 100.0% 
% within Reason  72.4% 53.7% 45.0% 43.3% 58.1% 
% of total 28.8% 15.1% 8.2% 5.9% 58.1% 
Standardised 
Residual 
 
2.5 
 
-0.6 
 
-1.5 
 
-1.5 
 
       
B Count 28 15 17 15 75 
% within Profile 37.3% 20.0% 22.7% 20.0% 100.0% 
% within Reason 16.1% 12.2% 21.2% 25.0% 17.2% 
% of total 6.4% 3.4% 3.9% 3.4% 17.2% 
Standardised 
Residual 
-0.3 -1.3 0.9 1.5 
 
       
C Count 20 42 27 19 108 
% within Profile 18.5% 38.9% 25.0% 17.6% 100.0% 
% within Reason 11.5% 34.1% 33.8% 31.7% 24.7% 
% of total 4.6% 9.6% 6.2% 4.3% 24.7% 
Standardised 
Residual 
-3.5 2.1 1.6 1.1 
 
       
Total Count 174 123 80 60 437 
% within Profile 39.8% 28.1% 18.3% 13.7% 100.0% 
% within Reason 100.0% 100.0% 100.0% 100.0% 100.0% 
% of total 39.8% 28.1% 18.3% 13.7% 100.0% 
aProfile A = support both onshore and offshore wind farms, Profile B = support offshore wind farms and 
onshore wind farms out of sight, Profile C = support both onshore and offshore wind farms out of sight. 
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Appendix 9.3  Comments by respondents in profile (g) 
The answers to the open-ended follow-up questions in profile (g) are presented in Table 9.3.  
Table A9.3 
Answer to open-ended follow-up questions in profile (g) of the decision-pathways survey 
 
 
 
 
Partici-
pant 
 
 
Q1. “You have indicated that you 
support onshore wind farms.  Please 
provide a brief explanation why you 
support onshore wind farms.” 
Q2. “You have also indicated that you 
support offshore wind farms, but only 
when they are placed out of sight.  Please 
provide a brief explanation why you think 
offshore wind farms should be placed out 
of sight.” 
1 like the idea of renewable energy                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                eyesores
2 It is an harmless way of contributing 
energy I am all for it. It would be better 
out of sight, if not, so be it                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
It is an harmless way of providing energy I 
am all for it.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
3 save on energy                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   so cannot plight the landscape                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
4 As they provide an environmentally 
friendly way of creating power                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
As they aren‘t the most glamorous sights but 
overall I would have thought that being out
to sea would benefit from the wind                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
5 extreme good 
6 size Not good for the environment 
7 they are plesant to look at and make me 
consider ways i can reduce my carbon 
footprint                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
they are beneficial but i dont like them 
spoiling the sea view                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
8 because they are very economical                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        so that they can generate more energy                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
9 It is good Noise Pollution                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
10 Because they don't take up much place and 
make a lot of energy without any harm to 
environment.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
I just prefer not seeing wind farms when I'm 
going for a walk on a beach etc.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
11 good for the enviroment and cheaper to 
run                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
for scenery reasons                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
12 They could supply power to small 
communities in rural locations or even 
emergency back up to important sites                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
One of the pleasures of life is to be able to 
look out to sea with an unobstructed view 
the last thing you want to see is a wind farm
just off shore                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
13 They are necessary, I do not mind looking 
at them - after all we have looked at pylons 
for years and wind turbines are nicer                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
For appearance sake - if you are looking out 
to sea that is what you want to see - not 
industry unless it is in an industrial port                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
14 - - 
15 As an Ex eletricity power eningeen Know 
that they are a good option. Less polution, 
less use oil coal and oil as they are all 
contain many useful byproducts dyes .etc                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
(See previous answer.) 
16 - - 
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Appendix 9.4 Relationship between wind farm support profiles (A, B, C) 
and overall wind farm opinion 
Table A9.4 
Contingency table for wind farm support profiles and overall opinion of wind farms 
(χ2(6)=152.42, p<0.001, Cramer‘s V= 0.418, p<0.001). 
 Overall opinion of wind farmsb 
 
 
 
 
 
 
 
 
Attitudinal PROFILEa 
 
 
 
 
I am not 
sure about 
wind farms 
and would 
need more 
information 
 
I generally 
feel positive 
about wind 
farms but 
would 
prefer them 
not being 
placed near 
where I live 
 
I feel 
positive 
about wind 
farms but I 
also have 
concerns 
about some 
aspects of 
their use 
 
 
 
I feel 
positive 
about wind 
farms and 
generally 
support 
their use 
 
 
 
 
 
 
 
 
Total 
A 
 
Count 4 9 30 212 255 
% within Profile 1.6% 3.5% 11.8% 83.1% 100.0% 
% within overall 
opinion  
22.2% 13.4% 36.1% 78.8% 58.4% 
% of total 0.9% 2.1% 6.9% 48.5% 58.4% 
Standardised 
Residual 
-2.0 -4.8 -2.6 4.4 
 
       
B Count 8 14 18 35 75 
% within Profile 10.7% 18.7% 24.0% 46.7% 100.0% 
% within overall 
opinion 
44.4% 20.9% 21.7% 13.0% 17.2% 
% of total 1.8% 3.2% 4.1% 8.0% 17.2% 
Standardised 
Residual 
2.8 0.7 1.0 -1.6 
 
       
C Count 6 44 35 22 107 
% within Profile 5.6% 41.1% 32.7% 20.6% 100.0% 
% within overall 
opinion 
33.3% 65.7% 42.2% 8.2% 24.5% 
% of total 1.4% 10.1% 8.0% 5.0% 24.5% 
Standardised 
Residual 
.8 6.8 3.3 -5.4 
 
       
Total Count 18 67 83 269 437 
% within Profile 4.1% 15.3% 19.0% 61.6% 100.0% 
% within overall 
opinion 
100.0% 100.0% 100.0% 100.0% 100.0% 
% of total 4.1% 15.3% 19.0% 61.6% 100.0% 
aProfile A = support both onshore and offshore wind farms, Profile B = support offshore wind farms and 
onshore wind farms out of sight, Profile C = support both onshore and offshore wind farms out of sight. 
bThe answer option ―I don‘t feel very positive about wind farms and generally oppose their use‖ was not 
included in this analysis because it had very low expected cell counts 
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Appendix 9.5 Relationship between overall opinion and strength of opinion 
Table A9.5 
Contingency table overall wind farm opinion and strength of opinion (χ2(10)=9.270, p<0.001, 
Cramer‘s V= 0.305, p<0.001). 
 
 
 
 
 
 
Overall wind farm opinion 
Strength of opiniona 
 
I don't know 
enough about 
wind farms to 
have strong 
opinions 
I have 
opinions but 
they are not 
very strong 
and may 
change 
 
I have 
strong 
opinions 
about wind 
farms 
 
 
 
 
 
Total 
 
I don't feel very 
positive about 
wind farms and 
generally 
oppose their use 
Count 0 7 28 35 
% within overall .0% 20.0% 80.0% 100.0% 
% within strength  .0% 3.0% 17.3% 7.2% 
% of total .0% 1.4% 5.8% 7.2% 
Standardised Residual -2.6 -2.4 4.8 
 
      
I am not sure 
about wind 
farms, and 
would need 
more 
information 
Count 10 8 1 19 
% within overall 52.6% 42.1% 5.3% 100.0% 
% within strength 11.1% 3.4% .6% 3.9% 
% of total 2.1% 1.7% .2% 3.9% 
Standardised Residual 
3.4 -.4 -2.1 
 
      
I generally feel 
positive about 
wind farms but 
would prefer 
them not being 
placed near 
where I live 
Count 21 41 5 67 
% within overall 31.3% 61.2% 7.5% 100.0% 
% within strength  23.3% 17.7% 3.1% 13.8% 
% of total 4.3% 8.5% 1.0% 13.8% 
 
Standardised Residual 2.4 1.6 -3.7 
 
      
I feel positive 
about wind 
farms but I also 
have concerns 
about some 
aspects of their 
use 
Count 17 63 11 91 
% within overall 18.7% 69.2% 12.1% 100.0% 
% within strength 18.9% 27.2% 6.8% 18.8% 
% of total 3.5% 13.0% 2.3% 18.8% 
 
Standardised Residual .0 2.9 -3.5 
 
      
I feel positive 
about wind 
farms and 
generally 
support their 
use 
Count 42 113 117 272 
% within overall 15.4% 41.5% 43.0% 100.0% 
% within strength 46.7% 48.7% 72.2% 56.2% 
% of total 8.7% 23.3% 24.2% 56.2% 
Standardised Residual 
-1.2 -1.5 2.7 
 
      
Total Count 90 232 162 484 
% within overall 18.6% 47.9% 33.5% 100.0% 
% within strength 100.0% 100.0% 100.0% 100.0% 
% of total 18.6% 47.9% 33.5% 100.0% 
aThe answer option ―I don‘t really care whether wind farms are build or not‖ was not included in this analysis 
because it had very low expected cell counts. 
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Appendix 9.6 Relationship between wind farm support profiles (A, B, C) 
and strength of opinion 
Table A9.6 
Contingency table for wind farm support profiles and strength of opinion (χ2(4)=62.978, p<0.001, 
Cramer‘s V= 0.273, p<0.001). 
 Strength of opinionb 
 
 
 
 
 
 
Attitudinal PROFILEa 
 
 
I don't know 
enough about 
wind farms to 
have strong 
opinions 
 
I have 
opinions but 
they are not 
very strong 
and may 
change 
 
 
 
 
I have strong 
opinions about 
wind farms 
 
 
 
 
 
 
Total 
A 
 
Count 36 102 109 247 
% within Profile 14.6% 41.3% 44.1% 100.0% 
% within opinion 
strength  
41.4% 48.6% 86.5% 58.4% 
% of total 8.5% 24.1% 25.8% 58.4% 
Standardised Residual -2.1 -1.9 4.1  
      
B Count 16 45 10 71 
% within Profile 22.5% 63.4% 14.1% 100.0% 
% within opinion 
strength 
18.4% 21.4% 7.9% 16.8% 
% of total 3.8% 10.6% 2.4% 16.8% 
Standardised Residual .4 1.6 -2.4  
      
C Count 35 63 7 105 
% within Profile 33.3% 60.0% 6.7% 100.0% 
% within opinion 
strength 
40.2% 30.0% 5.6% 24.8% 
% of total 8.3% 14.9% 1.7% 24.8% 
Standardised Residual 2.9 1.5 -4.3  
      
Total Count 87 210 126 423 
% within Profile 20.6% 49.6% 29.8% 100.0% 
% within opinion 
strength 
100.0% 100.0% 100.0% 100.0% 
% of total 20.6% 49.6% 29.8% 100.0% 
aProfile A = support both onshore and offshore wind farms, Profile B = support offshore wind farms and 
onshore wind farms out of sight, Profile C = support both onshore and offshore wind farms out of sight. 
bThe answer option ―I don‘t really care whether wind farms are build or not‖ was not included in this analysis 
because it had very low expected cell counts. 
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Appendix 9.7 Relationships between wind farm support profiles (A, B, C) 
and aesthetic evaluation 
Table A9.7 
Contingency table for wind farm support profilesa and aesthetic evaluations (χ2(8)=94.795, p<0.001, 
Cramer‘s V= 0.329, p<0.001). 
 Aesthetic evaluations of wind farms 
 
 
 
 
 
 
 
 
Attitudinal PROFILE a 
 
 
 
 
 
 
'I think 
they look 
quite ugly' 
'I don't think 
wind turbines 
look very nice 
but I would 
put up with 
them because 
they have 
many 
benefits' 
 
 
 
 
 
'I don't 
really 
notice or 
care' 
 
 
 
'You can 
get used to 
the way 
wind 
turbines 
look' 
 
 
 
 
 
 
'I think 
they look 
nice' 
 
 
 
 
 
 
 
 
Total 
A 
 
Count 3 45 16 82 109 255 
% within Profile 1.2% 17.6% 6.3% 32.2% 42.7% 100.0% 
% within 
aesthetic  
12.0% 39.5% 44.4% 61.7% 83.8% 58.2% 
% of total .7% 10.3% 3.7% 18.7% 24.9% 58.2% 
Standardised 
Residual 
-3.0 -2.6 -1.1 .5 3.8 
 
        
B Count 4 23 7 26 15 75 
% within Profile 5.3% 30.7% 9.3% 34.7% 20.0% 100.0% 
% within 
aesthetic  
16.0% 20.2% 19.4% 19.5% 11.5% 17.1% 
% of total .9% 5.3% 1.6% 5.9% 3.4% 17.1% 
Standardised 
Residual 
-.1 .8 .3 .7 -1.5 
 
        
C Count 18 46 13 25 6 108 
% within Profile 16.7% 42.6% 12.0% 23.1% 5.6% 100.0% 
% within 
aesthetic  
72.0% 40.4% 36.1% 18.8% 4.6% 24.7% 
% of total 4.1% 10.5% 3.0% 5.7% 1.4% 24.7% 
Standardised 
Residual 
4.8 3.4 1.4 -1.4 -4.6 
 
        
Total Count 25 114 36 133 130 438 
% within Profile 5.7% 26.0% 8.2% 30.4% 29.7% 100.0% 
% within 
aesthetic  
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
% of total 5.7% 26.0% 8.2% 30.4% 29.7% 100.0% 
aProfile A = support both onshore and offshore wind farms, Profile B = support offshore wind farms and 
onshore wind farms out of sight, Profile C = support both onshore and offshore wind farms out of sight. 
 
 
 348 
 
Appendix 9.8 Relationship between strength of opinion and reaction to a 
wind farm nearby 
Table A9.8 
Contingency table for strength of opinion and reaction to a wind farm nearby (χ2(10)=9.270, 
p<0.001, Cramer‘s V= 0.305, p<0.001). 
 
 
 
 
 
Reaction to wind farm 
Strength of opiniona 
I don't know 
enough about 
wind farms to 
have strong 
opinions 
 
I have opinions 
but they are not 
very strong and 
may change 
 
 
I have strong 
opinions about 
wind farms 
 
 
 
 
Total 
I would 
participate in 
the planning 
process 
opposed to the 
wind farm  
Count 1 6 20 27 
% within reaction 3.7% 22.2% 74.1% 100.0% 
% within strength  1.1% 2.6% 12.3% 5.6% 
% of total .2% 1.2% 4.1% 5.6% 
Standardised Residual -1.8 -1.9 3.6 
 
      
I would sign a 
petition 
opposing the 
wind farm, but 
not much more 
than that 
Count 7 22 13 42 
% within reaction 16.7% 52.4% 31.0% 100.0% 
% within strength 7.8% 9.5% 8.0% 8.7% 
% of total 1.4% 4.5% 2.7% 8.7% 
Standardised Residual -.3 .4 -.3  
      
I would most 
likely do 
nothing 
Count 41 90 20 151 
% within reaction 27.2% 59.6% 13.2% 100.0% 
% within strength 45.6% 38.8% 12.3% 31.2% 
% of total 8.5% 18.6% 4.1% 31.2% 
Standardised Residual 2.4 2.1 -4.3  
      
I would sign a 
petition 
supporting the 
wind farm, but 
not much more 
than that 
Count 15 52 59 126 
% within reaction 11.9% 41.3% 46.8% 100.0% 
% within strength 16.7% 22.4% 36.4% 26.0% 
% of total 3.1% 10.7% 12.2% 26.0% 
Standardised Residual -1.7 -1.1 2.6 
 
      
I would 
participate in 
the planning 
process 
supporting the 
wind farm 
Count 4 16 34 54 
% within reaction 7.4% 29.6% 63.0% 100.0% 
% within strength 4.4% 6.9% 21.0% 11.2% 
% of total .8% 3.3% 7.0% 11.2% 
Standardised Residual -1.9 -1.9 3.7 
 
      
I would need 
more 
information to 
decide whether 
I would support 
or oppose the 
wind farm 
Count 22 46 16 84 
% within reaction 26.2% 54.8% 19.0% 100.0% 
% within strength 24.4% 19.8% 9.9% 17.4% 
% of total 4.5% 9.5% 3.3% 17.4% 
Standardised Residual 1.6 .9 -2.3 
 
      
Total Count 90 232 162 484 
% within reaction 18.6% 47.9% 33.5% 100.0% 
% within strength 100.0% 100.0% 100.0% 100.0% 
% of total 18.6% 47.9% 33.5% 100.0% 
aThe answer option ―I don‘t really care whether wind farms are build or not‖ was not included in this analysis because it 
had very low expected cell counts. 
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Appendix 9.9 Relationship between wind farm support profiles (A,B,C) and 
reaction to a wind farm nearby 
Table A9.9 
Contingency table for wind farm support profiles (A,B,C) and reaction to a wind farm nearby 
(χ2(10)=71.389, p<0.001, Cramer‘s V= 0.288, p<0.001). 
 
 
Reaction to wind farmb 
Wind farm support profile a 
 
Profile A 
 
Profile B 
 
Profile C 
 
Total 
I would sign a 
petition 
opposing the 
wind farm, but 
not much 
more than that 
Count 7 3 18 28 
% within reaction 25.0% 10.7% 64.3% 100.0% 
% within Profile 2.8% 4.1% 17.3% 6.5% 
% of total 1.6% .7% 4.2% 6.5% 
Standardised 
Residual 
-2.3 -.8 4.3 
 
      
I would most 
likely do 
nothing 
Count 75 30 41 146 
% within reaction 51.4% 20.5% 28.1% 100.0% 
% within Profile 29.9% 40.5% 39.4% 34.0% 
% of total 17.5% 7.0% 9.6% 34.0% 
Standardised 
Residual 
-1.1 1.0 .9 
 
      
I would sign a 
petition 
supporting 
the wind farm, 
but not much 
more than that 
Count 94 15 13 122 
% within reaction 77.0% 12.3% 10.7% 100.0% 
% within Profile 37.5% 20.3% 12.5% 28.4% 
% of total 21.9% 3.5% 3.0% 28.4% 
Standardised 
Residual 
2.7 -1.3 -3.0 
 
      
I would 
participate in 
the planning 
process 
supporting 
the wind farm 
Count 43 3 6 52 
% within reaction 82.7% 5.8% 11.5% 100.0% 
% within Profile 17.1% 4.1% 5.8% 12.1% 
% of total 10.0% .7% 1.4% 12.1% 
Standardised 
Residual 
2.3 -2.0 -1.9 
 
      
I would need 
more 
information 
to decide 
whether I 
would support 
or oppose the 
wind farm 
Count 32 23 26 81 
% within reaction 39.5% 28.4% 32.1% 100.0% 
% within Profile 12.7% 31.1% 25.0% 18.9% 
% of total 7.5% 5.4% 6.1% 18.9% 
Standardised 
Residual 
-2.2 2.4 1.4 
 
      
Total Count 251 74 104 429 
% within reaction 58.5% 17.2% 24.2% 100.0% 
% within Profile 100.0% 100.0% 100.0% 100.0% 
% of total 58.5% 17.2% 24.2% 100.0% 
aProfile A = support both onshore and offshore wind farms, Profile B = support offshore wind farms and 
onshore wind farms out of sight, Profile C = support both onshore and offshore wind farms out of sight. 
bThe answer option ―I would participate in the planning process opposing the wind farm‖ was not included 
in this analysis because it had very low expected cell counts. 
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Appendix 9.10 Comments about wind farms (DP survey) 
After respondents had answered all questions on wind farms (DP survey), they were asked if they 
had any additional comments; 81 out of 499 respondents therefore provided further comments on 
wind farms. The actual comments are provided in Table A9.19. The codes used to analyse people‘s 
discussions around wind energy in the P1 interviews (section 7.3.4) were found to be suitable to 
analyse the DP comments as well. The codes (and relevant counts) are displayed in Table A9.10. 
Table A9.10 
Codes used to analyse wind farm comments left by the respondents in the decision-pathway survey 
Codes Count 
1. Negative about wind energy/farms 1 
a) Technology 1 
i. Inefficient 5 
ii. Unreliable/intermittency 6 
iii. Cost (uneconomic) 5 
iv. Not enough energy/need to many turbines 3 
b) Impacts   
i. on people and landscapes 2 
ii. on wildlife 4 
c) Other 1 
2. Positives about wind energy/farms 4 
a) Always available 1 
b) Have a lot of wind/reduce dependence 1 
c) Jobs  
d) Free wind 1 
e) Environment/clean 2 
f) For the future 3 
3. Opinion on using wind energy in the UK  
a) Good thing (generic ―should use it‖) 3 
b) Oppose (―should not use it‖) 1 
c) Necessary (only part of the mix though/solution) 9 
d) There are better alternatives 7 
e) Better than alternatives (nuclear/coal power station) 2 
f) Need to be carefully sited... 2 
g) Suggested locations: Use in remote places or offshore/away from people 
only/industrial areas 
10 
4. Opinion on living near one  
a) Acceptable 1 
b) Depends on circumstances (e.g. noise) 2 
c) Opposed (incl. NIMBY) 1 
5. Comments on ‗people and wind farms‘  
a) Don‘t understand opposition 3 
b) Need to take into account people‘s views/compromise/can understand 
reservations but... 
2 
c) Suggested reasons why people oppose 7 
d) People will get used to them 3 
6. Aesthetics evaluations (explicit)  
a) Positive evaluations 8 
b) Negative evaluations 7 
c) Other 2 
7. Technology improvements suggested 1 
8. Noise aspect mentioned 9 
9. Personal experience referred to/mentioned 8 
10. Other 4 
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Appendix 9.11  DP survey – Perceptions of climate change (percentages) 
Q. As far as you know, do you personally think the world‘s climate is changing or not? 
 
 % 
Yes 71.1 
No 13.4 
I don‘t know 15.4 
 
Q. Thinking about the causes of climate change, which, if any, of the following best 
describes your opinion? 
 
 
 
Q. How concerned, if at all, are you about climate change?  
 % 
Not at all concerned 7.4 
Not very concerned 25.7 
Fairly concerned 52.7 
Very concerned 13.4 
Missing 0.8 
 
Q. How much do you worry about climate change?  
 % 
Not at all 19.8 
Only a little 46.1 
A fair amount 28.7 
A great deal 4.6 
Missing 0.8 
Q. When you think about climate change, how anxious do you feel? 
 % 
Not at all anxious 19.8 
Not very anxious 42.3 
Fairly anxious 34.7 
Very anxious 2.6 
Missing 0.6 
              % 
 
Climate change is entirely caused by natural processes                                   
 
6.8
 
Climate change is mainly caused by natural processes 
12.8 
Climate change is partly caused by natural processes 
and partly caused by human activity 
46.9 
 
Climate change is mainly caused by human activity 
22.2 
 
Climate change is entirely caused by human activity 
3.8 
 
I think there is no such thing as climate change 
3.4 
 
I don‘t know 
3.8 
Missing 0.2 
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Q. To what extent do you agree or disagree with each of the following statements about 
climate change? 
 Strongly 
agree 
% 
Agree 
 
% 
Neither 
agree nor 
disagree 
% 
Disagree 
 
% 
Strongly 
disagree 
% 
Missing 
 
% 
There are risks to 
people in Britain 
from climate change 
11.6 43.5 33.5 9.4 1.8 0.2 
There are benefits to 
people in Britain 
from climate change 
1.8 17.6 51.5 23.0 5.8 0.2 
I have mixed feelings 
about climate change 
4.0 30.7 42.1 18.4 4.6 0.2 
The media is often 
too alarmist about 
issues like climate 
change* 
26.1 35.9 25.1 10.2 2.6 0.2 
There is too much 
conflicting evidence 
about climate change 
to know whether it is 
actually happening* 
12.0 35.9 30.5 17.8 3.8 0.0 
Claims that human 
activities are 
changing the climate 
are   exaggerated 
10.0 26.7 30.3 25.9 6.8 0.4 
Most scientists agree 
that humans are 
causing climate 
change* 
7.4 43.3 31.7 14.8 2.4 0.4 
The seriousness of 
climate change is 
exaggerated* 
11.8 22.6 36.3 21.4 7.8 0.0 
We can trust climate 
scientists to tell us 
the truth about 
climate change* 
3.8 20.0 43.1 24.6 7.8 0.6 
*These items make up a reliable climate change scepticism scale (Chronbach‘s α = 0.90) 
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Appendix 9.12 DP survey – Perceptions of energy security 
 
Q. The following question asks about your views on energy security – that is making sure 
the UK has a continuous, secure and affordable supply of energy. How concerned are you, 
if at all, that in the future… 
 Not at all 
concerned 
% 
Not very 
concerned 
% 
Fairly 
concerned 
% 
Very 
concerned 
% 
 
Don‘t 
know 
% 
Missing 
 
% 
Mean 
(standard 
deviation) 
…the UK will become 
too dependent on 
energy imports from 
other countries?* 
1.4 10.0 39.5 42.9 5.8 0.4 3.32 
(0.72) 
…there will be power 
cuts?* 
2.0 20.0 51.1 20.2 6.6 0.0 2.96 
(0.72) 
…fuel prices (petrol, 
electricity and gas) will 
be very high? 
1.0 5.6 32.3 56.7 4.0 0.4 3.51 
(0.66) 
…more and more of 
the UK‘s energy supply 
is imported from far 
away? 
1.4 10.0 45.9 34.9 7.8 0.0 3.24 
(0.70) 
…terrorist attacks will 
cause interruptions to 
electricity supplies?* 
6.6 30.3 37.5 16.4 9.0 0.2 2.70 
(0.85) 
…traditional energy 
sources (such as gas 
and oil) will run out?* 
1.2 10.0 47.3 36.3 4.6 0.6 3.25 
(0.69) 
…another country will 
cut off the UK‘s 
energy supply? 
5.0 20.6 40.1 25.3 9.0 0.0 2.94 
(0.85) 
…electricity may 
become unaffordable 
for you?* 
3.2 17.4 43.3 31.1 5.0 0.4 3.08 
(0.80) 
…the UK will not 
have alternatives in 
place (e.g. renewables) 
when fossil fuels (gas, 
oil) are no longer 
available? 
1.8 10.2 47.3 35.3 5.0 0.4 3.23 
(0.71) 
…gas and electricity 
will be rationed?* 
2.8 24.4 43.1 22.8 6.4 0.4 2.92 
(0.79) 
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Appendix 9.13  DP survey – Favourability towards energy sources  
 
 
 
Principle component analysis was conducted to create renewable energy and fossil fuel 
scales for further analysis (Table A9.13) using the energy favourability ratings in the P3 
decision-pathways survey. 
 
Table A9.13 
Principle component analysis (Varimax rotation) of energy source  
favourability ratingsa 
 F1 F2 F3 
 Renewables 
(RET) 
scale 
Fossil 
fuels scale 
Nuclear 
power 
Biomass .53  .49 
Wind energy .70  -.46 
Solar power .78   
Wave power .87   
Tidal power .84   
Hydro power .77   
Oil  .88  
Coal   .83  
Natural gas  .80  
Nuclear power   .79 
Chronbach‘s α .85b .77 - 
a Factor loadings under .39 are not shown 
b Biomass is excluded to improve reliability of the scale 
Q. How favourable or unfavourable are your overall opinions or impressions of the following energy 
sources for producing electricity currently? 
 
 Very 
favourable 
 
 
% 
Mainly 
Favourable 
 
 
% 
Neither 
favourable 
nor 
unfavourable 
% 
Mainly 
unfavourable 
 
 
% 
Very 
unfavourable 
 
 
% 
Never 
heard 
of 
 
 
% 
Missing 
 
 
% 
Biomass, that is 
wood, energy 
crops, and 
human and 
animal waste 
 
 
19.2 
 
 
40.9 
 
 
27.7 
 
 
3.6 
 
 
1.4 
 
 
6.4 
 
 
0.8 
Coal 3.0 20.2 34.7 30.3 10.6 0.4 0.8 
Oil 2.8 17.0 37.9 29.9 11.0 0.8 0.6 
Wave 33.3 39.1 17.2 2.6 0.4 7.2 0.2 
Tidal 33.9 38.7 17.4 2.0 0.4 6.6 1.0 
Solar 44.1 40.3 12.2 1.8 0.6 0.6 0.4 
Gas 8.2 37.7 35.3 14.0 3.0 0.8 1.0 
Nuclear 11.2 25.5 29.5 20.6 11.2 1.0 1.0 
Hydro 34.1 44.3 15.6 1.0 0.4 3.2 1.4 
Wind 39.1 39.7 12.4 5.2 2.2 0.6 0.8 
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Appendix 9.14 Descriptive and inferential statistics: onshore and offshore 
wind farm support/opposition and wind energy favourability 
 
A Kruskal Wallis Test shows that onshore wind farm support/opposition was affected by wind 
energy favourability ratings, χ2(2)=83.226, p<0.001. Follow-up tests are displayed below. 
Table A9.14.1 
Follow-up tests examining wind energy favourability in onshore wind farm support and opposition 
groups. 
Comparison Mann-Whitney U Test (with 
Bonferroni corrections 0.0167) 
Mean (standard deviation) 
support vs. support out of 
sight 
 
z (179, 270)= -4.57, p<0.001 1.38 (0.74) vs. 1.05 (0.80) 
support out of sight vs. oppose 
 
z (43, 179)= -6.831, p<0.001  1.05 (0.80) vs. -0.47 (1.30) 
Support vs. oppose 
 
z (43, 270)= -8.303, p<0.001 1.38 (0.74) vs. -0.47 (1.30) 
 
A Kruskal Wallis Test shows that offshore wind farm support/opposition was also affected by 
wind energy favourability ratings, χ2(2)=85.817, p<0.001. Follow-up tests are displayed below. 
Table A9.14.2 
Follow-up tests examining wind energy favourability in offshore wind farm support and opposition 
groups. 
Comparison Mann-Whitney U Test (with 
Bonferroni corrections 0.0167) 
Mean (standard deviation) 
support vs. support out of 
sight 
 
z (136,331)= -5.631, p<0.001 1.36 (0.71) vs. 0.82 (0.99) 
support out of sight vs. oppose 
 
z (25,136)= -5.908, p<0.001  0.82 (0.99) vs. -0.88 (1.09) 
Support vs. oppose 
 
z (25, 331)= -7.940, p<0.001 1.36 (0.71) vs. -0.88 (1.09) 
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Appendix 9.15 Wind farm support/opposition and climate change belief 
Table A9.15 
Contingency table for onshore wind farm support/opposition and belief in climate change, 
(χ2(4)=39.934, p<0.001, Cramer‘s V = 0.200, p<0.001.) 
 Onshore wind farms  
 
Belief in climate change 
Support Support out 
of sight 
Oppose Total 
Yes Count 219 118 18 355 
% within climate 
change belief 
61.7% 33.2% 5.1% 100.0% 
% within 
support/opposition 
80.2% 64.5% 41.9% 71.1% 
% of total 43.9% 23.6% 3.6% 71.1% 
Standardised Residual 1.8 -1.1 -2.3  
      
No Count 28 24 15 67 
% within climate 
change belief 
41.8% 35.8% 22.4% 100.0% 
% within 
support/opposition 
10.3% 13.1% 34.9% 13.4% 
% of total 5.6% 4.8% 3.0% 13.4% 
Standardised Residual -1.4 -.1 3.8  
      
I don‟t 
know 
Count 26 41 10 77 
% within climate 
change belief 
33.8% 53.2% 13.0% 100.0% 
% within 
support/opposition 
9.5% 22.4% 23.3% 15.4% 
% of total 5.2% 8.2% 2.0% 15.4% 
Standardised Residual -2.5 2.4 1.3  
      
Total Count 273 183 43 499 
% within climate 
change belief 
54.7% 36.7% 8.6% 100.0% 
% within 
support/opposition 
100.0% 100.0% 100.0% 100.0% 
% of total 54.7% 36.7% 8.6% 100.0% 
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Appendix 9.16 Descriptive and inferential statistics: support and opposition 
to onshore and offshore wind farms and climate change 
concern, scepticism, and energy security concern 
 
Climate change concern 
ANOVA analysis shows that the onshore wind farm support and opposition groups differed in 
terms of climate change concern, F(2, 486)=13.570, p<0.001. Follow-up tests are displayed below. 
Table A9.16.1 
Follow-up tests examining climate change concern for onshore wind farm support and opposition 
groups. 
Comparison Post-hoc tests Mean (standard deviation) 
support vs. support out of sight 
 
p<0.05 2.49 (0.72) vs. 2.29 (0.68) 
support out of sight vs. oppose 
 
p<0.001  2.29 (0.68) vs. 1.92 (0.70) 
Support vs. oppose 
 
p<0.01 2.49 (0.72) vs. 1.92 (0.70) 
 
 
ANOVA analysis shows that the offshore wind farm support and opposition groups also differed 
in terms of climate change concern, F(2, 486)=6.056, p<0.01. Follow-up tests are displayed below. 
Table A9.16.2 
Follow-up tests examining climate change concern for offshore wind farm support and opposition 
groups. 
Comparison Post-hoc tests Mean (standard deviation) 
support vs. support out of sight 
 
n.s. 2.41 (0.72) vs. 2.35 (0.68) 
support out of sight vs. oppose 
 
p<0.05  2.35 (0.68) vs. 1.88 (0.74) 
Support vs. oppose 
 
p<0.05 2.41 (0.72) vs. 1.88 (0.74) 
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Climate change scepticism 
A Kruskal Wallis Test shows that the onshore wind farm support and oppose groups differed in 
terms of climate change scepticism, χ2(2)=45.668, p<0.001. Follow-up tests are displayed below. 
Table A9.16.3 
Follow-up tests examining climate change scepticism for onshore wind farm support and 
opposition groups. 
Comparison Mann-Whitney U Test (with 
Bonferroni corrections 0.0167) 
Mean (standard deviation) 
support vs. support out of sight 
 
z (268,181)= -1.503, n.s. 3.05 (0.75) vs. 3.15 (0.66) 
support out of sight vs. oppose 
 
z (42, 181)= -6.030, p<0.001  3.15 (0.66) vs. 3.96 (0.67) 
Support vs. oppose 
 
z (42, 268)= -6.550, p<0.001 3.05 (0.75) vs. 3.96 (0.67) 
 
A Kruskal Wallis Test shows that the offshore wind farm support and opposition groups also 
differed in terms of climate change scepticism, χ2(2)=33.700, p<0.001. Follow-up tests are 
displayed below. 
Table A9.16.4 
Follow-up tests examining climate change scepticism for offshore wind farm support and 
opposition groups. 
Comparison Mann-Whitney U Test (with 
Bonferroni corrections 0.0167) 
Mean (standard deviation) 
support vs. support out of sight 
 
z (24, 136)= -4.906, p<0.001 3.07 (0.75) vs. 3.23 (0.62) 
support out of sight vs. oppose 
 
z (136,331)= -2.042, p<0.05  3.23 (0.62) vs. 4.08 (0.71) 
Support vs. oppose 
 
z (24, 331)= -5.508, p<0.001 3.07 (0.75) vs. 4.08 (0.71) 
 
Energy security concern 
A Kruskal Wallis Test shows that the onshore wind farm support and opposition groups DID 
NOT differ in terms of energy security concern, χ2(2)=0.246, n.s. A Kruskal Wallis Test shows that 
the offshore wind farm support and opposition groups also DID NOT differ in terms of energy 
security concern, χ2(2)=4.366, n.s. Descriptive statistics are displayed below. 
Table A9.16.5 
Mean energy security concern for onshore and offshore wind farm support  
and opposition. 
 Mean (standard deviation) 
Onshore support 3.11 (0.53) 
Onshore support out of sight 3.11 (0.51) 
Onshore oppose 3.14 (0.62) 
Offshore support 3.08 (0.52) 
Offshore support out of sight 3.19 (0.51) 
Offshore oppose 3.21 (0.68) 
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Appendix 9.17 Descriptive and inferential statistics: wind farm support 
profiles (A,B,C) and climate change concern, scepticism, and 
energy security concern 
 
Climate change concern 
The three wind farm support profiles (A,B,C) differed in terms of climate change concern, (Kruskal 
Wallis Test; χ2(2)=9.778, p<0.01). Follow-up tests are displayed below. 
 
Table A9.17.1 
Follow-up tests examining climate change concern for the wind farm support profilesa 
 
Comparison 
Mann-Whitney U Test (with 
Bonferroni corrections 0.0167) 
Mean (standard deviation) 
A vs. B z(75,248)=-2.783, p<0.01 2.47 (0.71) vs. 2.22 (0.73) 
B vs. C z(107,248)=-2.045, p<0.05 2.22 (0.73) vs. 2.35 (0.63) 
A vs. C z(75,107)=-1.092n.s. 2.47 (0.71) vs. 2.35 (0.63) 
aProfile A = support both onshore and offshore wind farms, Profile B = support offshore wind farms and 
onshore wind farms out of sight, Profile C = support both onshore and offshore wind farms out of sight. 
 
 
Climate change scepticism 
The three wind farm support profiles (A,B,C) did not differ in terms of climate change scepticism, 
(Kruskal Wallis Test ; χ2(2)=2.456, n.s.). Descriptive statistics are displayed below. 
 
Table A9.17.2 
Mean climate change scepticism for the three wind farm support profilesa. 
 
Attitudinal profile 
Mean (standard deviation) 
A  3.04 (0.75) 
B  3.14 (0.76) 
C 3.16 (0.58) 
aProfile A = support both onshore and offshore wind farms, Profile B = support offshore  
wind farms and onshore wind farms out of sight, Profile C = support both onshore and  
offshore wind farms out of sight. 
 
 
Energy security concern 
The three wind farm support profiles (A,B,C) did differ in terms of energy security concern, 
(Kruskal Wallis Test ; χ2(2)=6.236, p<0.05). Follow-up tests are displayed below. 
 
Table A9.17.3 
Follow-up tests examining climate change concern for wind farm support profilesa 
 
Comparison 
Mann-Whitney U Test (with 
Bonferroni corrections 0.0167) 
Mean (standard deviation) 
A vs. B z(67,237)=-1.763, n.s. 3.11 (0.53) vs. 2.99 (0.48) 
B vs. C z(67,96)=-2.466, p<0.05 2.99 (0.48) vs. 3.20 (0.51) 
A vs. C z(96,237)=-1.290, n.s. 3.11 (0.53) vs. 3.20 (0.51) 
aProfile A = support both onshore and offshore wind farms, Profile B = support offshore wind farms and 
onshore wind farms out of sight, Profile C = support both onshore and offshore wind farms out of sight. 
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Appendix 9.18 Descriptive and inferential statistics: wind farm support 
profiles (A,B,C) and wind energy favourability 
 
Wind energy favourability 
The three wind farm support profiles (A,B,C) differed in terms of their favourability rating of wind 
energy (Kruskal Wallis Test; χ2(2)= 29.414, p<0.001). Follow-up tests are displayed below. 
 
Table A9.18 
Follow-up tests examining wind energy favourability for the wind farm support profilesa 
 
Comparison 
Mann-Whitney U Test (with 
Bonferroni corrections 0.0167) 
Mean (standard deviation) 
A vs. B (z(73,252)=-2.243, n.s.) 1.41 (0.71) vs. 1.25 (0.64) 
B vs. C (z(73,106)=-2.541, p<0.0167) 1.25 (0.64) vs. 0.91 (0.86) 
A vs. C (z(106,252)=-5.257, p<0.001) 1.41 (0.71) vs. 0.91 (0.86) 
aProfile A = support both onshore and offshore wind farms, Profile B = support offshore wind farms and 
onshore wind farms out of sight, Profile C = support both onshore and offshore wind farms out of sight. 
 
 
